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The Transportation Research Board was one of 40 organizations co- 
operating in the National Highway Safety Conference in Washington 
early in May. The 2 Principal sponsoring organizations were the National 
Safety Council and the Highway Users Federation for Safety and Mobil- 
ity. At our request, the presidents of these organizations agreed to share 
their thoughts as to the significance of the conference and the new di- 
rections and programs needed to reduce the cost and suffering associated 
with highway accidents. 

. The following statements were prepared by Vincent L. Tofany, Pres- 
ident of the National Safety Council, and D. Grant Mickle, President of 
the Highway Users Federation. 


COMMENTARY 


Vincent L. Tofany 


In 6 sessions spanning 3 days, 600 participants in the National High- 
way Safety Conference heard papers presented by authorities in the 
fields of driver problems, alcohol and highway safety, passenger re- 
straints, environmental problems, and citizen motivation. All of the 
conference participants returned to their homes with a deeper under- 
standing of traffic accident problems and with a dedication to achieve 
the conference goal of ’’3 by 80’’—reducing the U.S. traffic fatality rate 
to no more than 3 deaths per 100 million vehicle-miles traveled by 1980. 

We are grateful to the speakers and to those who attended the ses- 
sions for their time and efforts, which made the conference successful. 
The ultimate success of the conference, however, can be measured not 
only by attendance at the sessions but also by the actions the conference 
participants take in the coming months to promote traffic safety in 
their own states and communities. 

Public apathy toward traffic safety programs has grown in recent 
years, and the idea that highway safety is primarily a federal concern 
has gained wide acceptance. The diversity of traffic safety problems 
from state to state and community to community and the variety of 
local resources for the solution of those problems make traffic safety 
primarily a local concern. 

The necessity for vigorous local involvement was the primary message 
of the conference, and we hope those who attended the sessions took 
that message home with them. We also hope they will go back to their 
states determined to organize statewide traffic safety conferences that 
will involve leaders in both the government and the private sectors. 
These conferences are necessary to gain a clear and complete under- 
standing of a state’s traffic safety problems and to obtain agreement 
among safety organization leaders on the steps that should be taken to 
build needed support for traffic safety programs. 

Only when these conferences are held, when the participation of 
these public leaders is assured, and when these priorities are decided on 
can widespread public support for highway safety programs be mobilized. 

The need for this kind of large-scale public support is critical. It is 
the kind of force that moves state legislators to pass bills for necessary 
traffic safety measures. It is the kind of force that influences judges to 
deal sternly with drunken drivers. And, it is the kind of force that can 
translate into a real savings of lives that would otherwise be spent in 


traffic accidents. 


D. Grant Mickle 


We in the traffic safety arena have been trying to make progress wir 
out this kind of grass-roots public support for too long. We now knov 
that significant strides in traffic safety cannot be made without It. 


The great hope the conference engendered sprang not only from fine 
presentations by government, safety, industry, and other leaders but 
from the number and wide diversity of those attending. 

Dewey Barich, of the Detroit Institute of Technology and chairma: 
of the National Safety Council, looked out on the audience and com- 
mented on the great ‘sources of energy—manpower, womanpower, ar 
youth power.”’ 

Charles A. Eaves, Jr., executive vice president of The Goodyear Tir 
and Rubber Company and chairman of the Federation, found the bro 
representation ‘‘inspiring.”’ 

Roy Chapin, chairman of the American Motors Corporation and 
former chairman of the Highway Users Federation, said the conferenc 
participation caused him to believe that what he had considered an ir 
possible dream would become a reality. It was he who proposed last 1 
the national ‘’3 by 80” goal, which became the conference theme. 

Among hundreds of organization representatives attending the con 
ference were some 85 young people from major youth groups; a numk 
of delegates of prominent women’s clubs; members of state legislature 
senior citizens; urban group leaders, including minority representative 
and delegates from labor, industry, and business. 

Safety was not a primary interest of most of these people, althoug| 
their presence testified to their considerable concern. This concern m 
surely have been strengthened as participants witnessed each other's 
commitment and that of conference speakers, who represented impor 
tant economic, political, and social forces. 

Although the emphasis was on ‘‘people”’ rather than on safety prof 
sionals, some 30 Governors’ Safety Representatives were among the 
officials from all levels of government who made splendid contributio 
Those officials could hardly have failed to be heartened and stimulate 
by the vast and varied show of interest in highway safety. 

As several speakers pointed out, public involvement is the key to 
significant progress in highway safety. Since the things that remain tc 
be done are the most difficult, such involvement today must include 
not only dedication but information. The conference, therefore, at- 
tempted to inform as well as to inspire. It particularly stressed the va 
of concentrating on high-payoff safety objectives such as alcohol cout 
ermeasures and state belt-use laws, consistent with program standards 
the National Highway Traffic Safety Administration. 

The widespread interest of so many groups in learning the facts ab 
traffic safety and their apparent willingness to make hard decisions or 
safety elements, which may not always be popular but will contribute 
most to results, augur well for the future. 

The meeting was only the kickoff, of course, But happily, the 
National Safety Council with the cooperation of the Highway Users 
Federation will ensure follow-through activity by taking leadership in 
holding similar conferences in all the states. No meeting by itself eve 
saved a single life, but the revitalized citizen activity that was sparked 
by this national conference and that will surely emanate from the sta 
conferences may well save many thousands. 


E QUEST FOR QUIET 
ifornia Researchers Explore Reduction 
4dighway Noise for NCHRP 


k smoke belching from a factory smokestack; a 

n pall of smog hanging over the towers of a large 
r, rivers clouded by industrial waste, feeding into 

g lakes: These are the mental images conjured up 
-he mind of the average person by the word ‘‘pollu- 
ut, paradoxically, a silent partner in the pollution 
ure is noise—silent inasmuch as it is rarely men- 

ed or discussed as a pollutant. Nontheless, the 

2| of environmental noise has risen steadily until it 

Ss a definite threat to health in today’s urban en- 
nment. 

y far the greatest source of urban noise is traffic, 
studies in several major American and European 

s have shown that, despite the noise produced by 
raft, the predominant and most widespread source 
Noise is surface traffic, such as automobiles, buses, 
ks, and motorcycles. 

In the early 1960s, before the problem reached its 
ik, the National Cooperative Highway Research Pro- 
“n was alerted to its seriousness. Since then, a series 
“esearch projects administered by NCHRP uncovered 
~eat deal of useful information on the nature of traf- 
Inoise and resulted in the publication of several man- 
8, design guides, and reports that are helping high- 

vy designers, engineers, and land use planners in the 
nt against traffic noise. 

Four such projects have been carried out for NCHRP 
IBolt Beranek and Newman, Inc., from the com- 

1y’s regional office in Canoga Park, California. With 
idquarters in Cambridge, Massachusetts, the firm was 
anized in 1948 to offer consulting in the fields of 
‘oretical and applied acoustics. Interest and activity 
these areas have continued, but the broad research 
arests of BBNs scientific staff and the increased de- 
nds for applied research and consultation in other 
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fields have led the firm to gradually expand its original 
activities. 

BBN has carried out noise measurements and anal- 
yses of aircraft, trains, helicopters, specialized industrial 
facilities, and various other types of motor vehicles. 
The company’s highway noise studies, independent of 
the NCHRP projects, have ranged from Seattle to Balti- 
more, from Los Angeles to Atlanta, and from Hawaii 
to Detroit. 

The alliance between NCHRP and BBN in the noise 
war began in 1964, when the California firm was 
awarded a $150,000 contract to develop a computer 
simulation program for the prediction of noise from 
freely flowing highway traffic; to determine the effects 
of traffic flow variables such as speed, flow rate, and 
vehicle mix and of roadway configurations such as ele- 
vation or depression on highway noise levels; and to 
recommend methods of measuring vehicle noises objec- 
tively, based on analysis of existing subjective tests and 
experience. As part of the project, the researchers in- 
terviewed residents living near highways and freeways 
in the Los Angeles area to assess their reactions to traf- 
fic noise. 

The person-to-person interviews were conducted in 
several Los Angeles areas, ranging from high-priced 
neighborhoods to poorer districts where interpreters 
had to be used. Seventy percent of the richer residents 
living in an area where there was little freeway noise 
expressed annoyance, but only half of the residents of 
the poorer areas were disturbed by the noise, which in 
their case was 4 times greater! 

Later analysis of the statistics showed that residents 
judge their living situation from the standpoints of con- 
venience, attractiveness, intrusion (including odor and 
vibration, as well as noise), and the need for handling the 
increased traffic volume. According to NCHRP Report 
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7 Senior consultant B. Andrew 
Kugler (left) examines 16-mm footage 
from sound film being produced by 
senior scientist Sanford Fidell (seated) 
as part of NCHFP Project 3-7. 


2 Four tape recorders linked up to 
microphones at various heights and 
distances from the highway were used 
to record traffic noise. Four sound 
meters in left foreground were used 
to balance sound to a known level. 


3 Microphones were raised to 25 
feet to assess traffic noise from the 
Michigan freeway that runs behind 
these houses. 


4 Researchers verify the noise level 
from the freeway in the background 
as it affects the residents of these 
homes in Michigan. 

5 Charting the possible noise effects 
of a proposed new freeway are (from 
left) William J, Galloway and Allen G. 
Piersol. 


78, which carries the research results, it is the total situa- 
tion, including attitudes toward highways and freeways 
in general, that leads to expressed annoyance with noise. 

Armed with these facts, the BBN team moved ahead 
with phase 2 of the research and devised a “cookbook” 
type of manual with which a designer can feed in the 
various criteria and get a reliable estimate of the impact 
of highway-generated noise on the community. This was 
issued as NCHRP Report 117, which was accompanied 
by an illustrative tape recording to help engineers under- 
stand how different noise levels are heard, what the sig- 
nificance is of changing noise levels by various amounts, 
and how motor vehicle noise varies with traffic flow con- 
ditions. 

This design guide was based partially on theory; and 
theory is only as good as its practical applications, The 
next step—and the next phase of the project—was to field 
test some of the procedures recommended in the design 
guide and modify them as necessary. (Details of the find- 
ings are published in the NCHRP News Briefs section of 
this issue of Transportation Research News.—Ed.) 

Eighteen months ago the final and most ambitious 
phase of the research got under way at the Canoga Park 
Laboratories. Emphasis on previous studies had been 
placed on the way sound was conducted and received, 
but little emphasis had been placed on the source of the 
noise. Now the researchers were to summarize existing 
noise level information on the characteristics of motor 
vehicle noise sources, including trucks, motorcycles, and 
automobiles, summarize the present state of the art in 
noise control for motor vehicle sources, and show how 
existing technology is expected to cope with the prob- 
lem. They were charged with improving the prediction 
techniques for traffic noise propagation in urban areas 
and with documenting the acoustic and nonacoustic 
aspects of traffic noise reduction measures, both through 
highway design and by land use planning. They were to 
evaluate the economic trade-off considerations of curing 
the highway noise problem through control at the source 
and at its destination rather than exclusively through 
highway design. Finally, they were to develop improved 
recommendations for highway noise level design criteria 
based on improved knowledge of the effects of time- 
varying noise in terms of annoyance, speech interference, 
and sleep interference. 

“The project looks far beyond noise control for high- 
way design,’’ says B. Andrew Kugler, BBNs senior con- 
sultant who headed the research team. ‘It has a dual role 
in helping the highway engineer to choose from a num- 
ber of alternatives and in helping the highway official to 
influence legislation on highway noise. 

“Noise reduction is a public education process as well 
as a technical one,”’ says Kugler. ‘“As we noted in our 
person-to-person interviews, some people do not under- 
stand that noise interferes with their verbal communica- 
tion, affects their sleep, and is generally annoying. But 
just like the vacuum cleaner that didn’t sell because it 
was too quiet, noise reduction programs aren't always 
understood. 


“The most effective course is to go straight to the 
source and legislate for quieter trucks and automobiles,”’ 
he adds. 

What causes traffic noise? Generally, it comes from 
the various components of vehicles such as the engine in- 
take, casing, and exhaust and from tires, cooling fans, 
transmissions, and aerodynamic sources. The resulting 
noise is controlled to a great extent by the number of ve- 
hicles on the highway, the average speed and rate of flow, 
the road surface, and the proportion of automobiles and 
trucks. 

“Trucks generate about 14 decibels more than cars,”’ 
says Kugler. ‘It takes about 25 cars to make as much 
noise as one truck.” 

Surprisingly, vehicle noise can be attributed as much 


6 The noise level from a stationary 
truck motor is measured by Peter 
Renz (left) and Larry D. Pope. 


7 The Digital Equipment Corpora- 
tion PDP 8 computer is the heart of 
the BBN laboratory. It is equipped 
with high-speed paper tape equip- 
ment and a 32,768-word disc unit for 
auxiliary storage. Interfaces to vari- 
ous clocks, gates, relays, electronic 
switches, and amplifiers permit the 
machine to communicate with most 
of the analog equipment in the 
laboratory. 


8 Control words, broadcast with a 
mixture of traffic noise through the 
loudspeaker in the background, are 
identified by volunteers to determine 
the effects of the traffic noise on the 
human ear. A television camera can 
record their reactions, 


to the action between the tires and the roadway as it ca 
to the motor and exhaust; the dominating source is a 
function of vehicle class and average speed of the traffic 
stream. 

According to the preliminary findings of the final re 
search phase, to reduce the noise of a diesel truck to be 
low the 80-decibel level proposed by California for 197: 
would cost $400 to $700. To further reduce the noise’ 
75 decibels, as scheduled by Chicago and by the Enviro! 
mental Protection Agency for 1980, would cost at least 
$1,400 (at current values) per truck. As for the 70-decib 
truck proposed by California for 1988, the report point 
out that this standard will be extremely difficult to meé 
and cost will be prohibitive. 

Although proposed legal limits on highway noise are 
desirable in the long run, they make the highway engi- 
neer’s job more difficult today. In the most conservati 
design, the engineer will be estimating the noise froma 
highway that may not be in use for 5 to 10 years, basec 
on noise levels produced by unrestricted vehicles now i! 
use. This will usually result in an excessively high noise 
environment in any area close to the highway. On the 
other hand, the engineer knows that the various pres- 
sures of regional, state, and federal noise control pro- 
grams can lead to restrictions on vehicle noise for new 
vehicles that may come into use before his new highwa 
is opened. However, there is little indication of how 
much lower noise levels can or will be in the future. 

The problem is compounded by the fact that even it 
new, quieter trucks are developed, as they surely will b 


- older, noisier ones will still be around unless a retrofit 
/ is implemented. 

The information gathered by BBN under the NCHRP 
ject will go a long way in alleviating this situation. Six 
umes of findings, starting with the modified design 
de, are currently being reviewed by NCHRP staff and 
“isory panels prior to publication of the final report in 
/5. 

An interesting product of the research was a 16-mm 
tion picture designed to illustrate some of the prob- 

1s caused by traffic noise and to spell out possible solu- 
ns. Sanford Fidell, a one-time radio announcer and 
ducer, and Prichard H. White, documentary film pro- 
er, both of whom are now senior scientists at BBN, 

re responsible for the production of the film, which 

| be available on loan from NCHRP at a later date. 
Reduction of traffic noise at the source can only be 
ried out to the limits imposed by economics and tech- 
ogy. How do we cope with the noise that’s left? Ac- 
ding to BBN, where buildings and highways are al- 

dy in place, the noise can be baffled to a certain ex- 

t by sound barriers erected. beside the highway. Sound 
slation of buildings can cut down the sound even fur- 
r. Various methods of insulation and designs of bar- 

s have been investigated in depth as part of the 

HRP study. 

The most effective measures can be taken at the de- 

1 stages. Depression or elevation of a new urban high- 
/ can sharply reduce the noise in adjacent buildings, 
an intelligent land use program is even more effective. 


Setting houses well back from the highway and having 
commercial or industrial facilities, where the traffic noise 
is acceptable, act as a buffer between the homes and 
highway are the best solution. Properly shielded and in- 
sulated high-rise apartment buildings are also useful as 
noise barriers between the highway and single-occupancy 
homes. 

The 55-mph speed limit imposed on a nationwide basis 
as a result of the energy crisis has had beneficial side ef- 
fects in noise reduction. ‘’Tests show a definite drop in 
the noise level,’’ says Kugler. 

Other BBN researchers involved in the NCHRP project 
include William J. Galloway, principal consultant; Allan 
G. Piersol, Peter E. Rentz, Larry D. Pope, and Karl K. 
Pearsons, senior scientists; and Grant S. Anderson, 
Dwight E. Bishop, Daniel E. Commins, Nicolaas H. 
Reddingins, and Salvatore D. Pecora, senior consultants. 

A decade of effort is coming to fruition with the de- 
velopment of a universally accepted methodology for 
noise measurement and a design guide, representing a de- 
gree of standardization unknown in any other transporta- 
tion mode. 

Traffic noise represents a big problem in a big country. 
The United States has 134 million people living in urban 
areas, and 37 million of these will be affected sooner or 
later by traffic noise. NCHRP, with the expertise of such 
organizations as Bolt Beranek and Newman, Inc., will 
continue to provide the ammunition for the highway en- 
gineer and designer to use in the continuing war against 
noise. 
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1 Multilevel intersection in Stuttgart, 
Germany. 

2 Six-lane freeway, connecting 
London with its airport, crosses main 
railroad tracks and bisects residential 
district in West London. 


ENVIRONMENT AND THE 
TRANSPORTATION PROFESSION: 


The Issues and Their Implications 


C. Kenneth Orski 


No one who travels extensively these days can fail to be 
impressed by the tremendous improvement that has oc- 
curred during the past quarter century in the level and 
quality of transport service. A dense network of water- 
ways, rail lines, air routes, roads, and superhighways 
covers Europe from the northernmost reaches of Scan- 
dinavia to the shores of the Mediterranean. Virtually 
every spot is linked with every other one, and the indivi 
ual traveler and shipper has a wide range of transport 
means to choose from according to particular needs. TF 
economic advantage that once only a handful of locatio 


ved by virtue of their superior accessibility has now 
n nearly erased. Today, a business firm seeking a new 
tion has a choice of literally thousands of acceptable 
s. It can select among regions, among metropolitan 
nonmetropolitan locations within each region, and 
ng diverse sites within each urban area. For many 
s the Ruhr or the Randstad may no longer offer a 
ificant geographic advantage over the Piedmont or 
Midlands. Europe has truly become welded by its 
Msportation lines into one integrated marketplace. 
What | am suggesting is that the century-old task of 
‘Iding Europe's transportation system is virtually ac- 
mplished. To be sure, there are still large uncompleted 
=tches in the motorway network. There is scope for 
Droving air connections between smaller cities. And | 
opose there are still some regions in Europe that by to- 
v's standards could be considered as inaccessible. But 
these unfinished tasks represent by and large marginal 
Drovements to the existing system. The basic job of 
oviding Europe with a transport network is essentially 
mnpleted. 
And so, as we approach the realization of the age-old 
sam of abolishing geographic isolation, our priorities in 
msportation are changing. The initial challenge was to 
ke all places accessible to all others with the aim of 
yMoting economic growth and providing opportunity 
regional development. With this goal substantially 
vieved, Our attention is shifting to other objectives. 
e of the new objectives is to meet the rising expecta- 
ns of the transport user for a higher standard of ser- 
€: greater convenience, higher speeds, more comfort- 
e journeys. Another objective is to spread the bene- 
; of modern transport more widely—to make them 
ailable to those who do not yet enjoy them. A third 
jective is to try to reconcile the public demand for 
sr greater mobility and transport convenience with the 
4l constraints of diminishing land and energy resources 
1 of heightened environmental and social concerns. 
This third objective in particular has come of late to 
ninate our thinking about transportation. Conserva- 
n of energy, reduction of pollution and noise, preser- 
ion of the country side, protection of ecologically 
gile areas—all that which has loosely come to be called 
/ironmental concerns—not only have become a subject 
serious research within the academic community but 
5 enter increasingly into the calculations of practicing 
nsport planners, designers, administrators, and politi- 
decision-makers. 
The subjects of the Symposium on the Environment 
1 Transport Technology—new technology, traffic man- 
ment, propulsion systems—are in themselves old and 
niliar themes. What is new—and what distinguished 
$ symposium from similar gatherings held 10 or even 5 
ars ago—is the manner is which the new transport de- 
opments were appraised. Gone was the emphasis on 
ital costs, profitability, engineering efficiency, and 
r benefits. Attention was focused instead on those Ge 
ts of transport technologies that are likely to impinge 
the wider public: the external effects. 


This new emphasis merely retiects the changing ground 
rules under which present-day transport decisions are be- 
ing reached. Let me indicate more precisely what | mean 
by the changing ground rules and discuss some of their 
implications for the transport profession. 


Who Is To Pay And Who Is To Benefit? 


In the past, when the construction of a new airport or 
highway or transit system was considered, alternative 
sites or routes were evaluated solely in terms of the antic- 
ipated benefits to operators and users of the facility, such 
as increased passenger and freight capacity, reduced 
travel and shipping time, and relief of congestion. In 
other words, the project was appraised only against cri- 
teria that were internal to the transport system itself. 

We now have come to realize that this is an incom- 
plete way to view a public investment and that equally 
as improtant as the transport-specific impacts are the im- 
pacts of the proposed airport, highway, or transit project 
on the larger system to which it belongs. The accepted 
practice has become, therefore, to try to anticipate the 
effects of location decisions on a host of external factors: 
on future land development around the facility; on the 
likelihood of attracting new industry and creating new 
demand for labor in the area; on the levels of noise, pol- 
lution, and traffic congestion in the communities neigh- 
boring the facility; on the increased burden on local pub- 
lic services such as electric power and sewage disposal; 
on the degree of displacement and relocation assistance 
required; on the desired economic development of the 
region; and on the possible destruction of irretrievable 
resources such as historic monuments, farmland, wildlife 
refuges, and open spaces. 

The heightened awareness of the external effects of 
transportation decisions has subtly modified the way in 
which we assess transport effectiveness. Today the best 
design for a transportation system is no longer neces- 
sarily the one that results in the lowest capital costs or in 
lower user costs or the one that produces the biggest re- 
duction in travel time. Rather, it is that design that 
yields the highest social return on the investment and 
reconciles most effectively the conflicting interests of the 
various groups and interests affected by the proposed 
project. The cardinal objective for the planner and de- 
signer, therefore, is no longer the achievement of maxi- 
mum functional efficiency but the achievement of a 
community consensus on a course of action that re- 
spects the interests of users and nonusers alike. 

The new ground rules pose a difficult challenge to the 
professional. He is no longer free, as in the past, simply 
to identify a few technically promising alternatives, as- 
sess their costs and relative user benefits, and recom- 
mend a course of action. This model of the professional 
working in splendid isolation is no longer accepted by 
large segments of the public as a basis for reaching de- 
cisions about large-scale public projects. Today the plan- 
ner must formulate a much broader range of alterna- 
tives, including the option of not constructing the new 
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facility at all. He or she must then identify all the social, 


economic, and environmental effects of such alterna- 
tives that any particular segment of the public thinks are 
significant, whether or not these effects are readily quan- 
tifiable and ensure that the public has a full opportunity 
for involvement so that every potentially affected group 
has an opportunity to air its views. 

The planner will also encounter greater problems of 
evaluation. Some environmental impacts, such as 
energy consumption, are readily quantifiable, but many 
other external effects are not. What value can be as- 
signed, for example, to the consequences of severing a 
community by a motorway? What is the cost of a life 
wiped out in a highway crash or of reduced life expec- 
tancy due to polluted air? What kind of value system 
does one employ to describe the destruction of an old 
church or wildlife refuge by a new airport? These ques- 
tions are not new and have been asked again and again. 
What is new is the demand of the general public and the 
lawmakers to integrate these unquantifiable effects of 
transportation into the decision-making process. This 
casts the transportation professional in a new and un- 
familiar role for which he or she is often ill-prepared— 
that of a social advocate. For even if monetary or other 
objective values could be assigned to the external im- 
pacts of transport decisions, there would still remain the 
question of the ethical justification for imposing serious 
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hardship on an unwilling minority for the benefit of a 
much larger majority. In an admirable essay, Buchanan 
(1), commentiag on the Greater London Council motor 

way plan, stated the dilemma in these words: 


What are the ethics of asking, indeed compelling, 30,000 people 
to render a serious sacrifice for the benefit of the other seven 
and a half million? This is the question which nags at the back 
of my mind. | have no real doubts about the need for the mote 
ways nor about the economic and environmental benefits they 
could be made to yield.... But | am not clear about the moralit 
of achieving these gains for the majority at the expense of a ; 
minority which may be very small in relation to the total popul 
tion but is nevertheless a sizeable number of people. We do our 
cost-benefit analyses in hard economic terms, but it seems to me 
that there is some kind of ethical cost-benefit analysis which ha 
escaped attention so far. 


One could go on with other illustrations of this di- 
lemma. What is the justification for exposing the resi- 
dents of a community adjoining an airport to serious an: 
noyance for the benefit of air travelers from distant 
places? What are the ethics of disrupting an urban neigh 
borhood by an expressway so that affluent suburbanites 
may commute in greater comfort and at higher speeds t 
their downtown offices? The traditional response has 
been that one should try to discern where ‘the public — 
interest’ really lies. But more often than not, the publi 
interest was identified as the interest of the majority, so 
that the problem really begged the question. 

In these days of increasing pluralism and sharpened 
sensitivity to the rights of minorities, we have come to 
acknowledge that there is no overriding public interest 
but rather a multiplicity of communities of interest: th 
interests of the user, of the transport operator, of those 
directly exposed to the undesirable effects, of the com- 
munity at large, and perhaps of the generations yet un- 
born. Each of these publics has its own set of values, 
preferences, and ideas as to how the benefits should be 
paid for and distributed. Each of them demands a dif- 
ferent allocation of benefits and costs, a different distri- 
bution of equities. 

And so, however foreign to their nature and training 
they may find their role, transportation analysts and 
planners cannot avoid being cast as political actors. For 
in this field, abounding as it does with competing in- 
terests and conflicting objectives, there are no technical 
correct solutions, only politically viable solutions. The 
job of the transportation professional is of necessity on 
of an interpreter and moderator of the demands of man 
publics, a referee in a settlement dispute, an advocate ir 
a court of equity. He or she must assess the differential 
benefits and hardships of each alternative decision, iden 
tify the diverse groups on whom these differential im- 
pacts will fall, examine ways in which those adversely 
affected can be compensated, and in general assist in th 
process of negotiations that always precede the achieve- 
ment of any effective political compromise. Of course, 
as Webber (2) put it so well: 


Those sorts of analyses and informational contributions cannot 
be politically neutral. Inevitably whenever the analyst must 


: t data or interpretations he adds to the debate, and if they 

e useful he affects the outcome of the debate. He thus aids 
group at the expense of others. However dispassionate he 

i t be, however disinterested in the Outcome, insofar as he in- 

ms the debate he fosters one set of distributional consequences 

potential others. This is to say, every technical analysis is 

zrently political in character. 


BS is a far cry from the lofty concept of the transporta- 
planner as a grand social accountant who, with the 

ID of benefit-cost balance sheet techniques, determines 
at is “in the best public interest.’ But it is a role that 
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rated eecnie and tunnels on the autostrada between Bologna and Florence, Italy. 


ners must be prepared increasingly to assume and 
, in the end, is perhaps the only role that in this di- 
e and pluralistic society of ours they can usefully 

5 


olt Against Unconstrained Growth 


orically, transportation planning has been based 
aly on stimulation or accommodation ot transport 
and. The need for new transport facilities would 
n be justified by extrapolating prevailing trends in 


the growth of traffic and by equating these projections 
with future transport demand. New facilities built in 
anticipation of this demand would inevitably attract ad- 
ditional users, quickly become saturated, and thus pro- 
vide justification for yet another round of expansion, 
This orientation, dominated by a narrow conception 
of transport demand, was justified in the days when an 
€xpanding transportation system was necessary to fuel 
economic growth. Today, in a more mature economy, 


this approach may no longer be consonant with our 
needs. 


|= 


In a brilliant essay published a few months ago, IHlich 
(3) argued that transportation, far from giving man in- 
creased freedom, has in fact enslaved him through “‘en- 
forced mobility.’’ He pleaded for a new era of techno- 
logical maturity in which society would come to domi- 
nate transport rather than, as today, be dominated by it. 

With Illich and other observers, | am inclined to be- 
lieve that our drive for ever-rising speed and mobility iS 
being sustained at a growing social cost. Each addition 
to the capacity of the transport system and each in- 
crease in speed add to the strain on energy resources, 13 
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take away valuable land, increase the burden of pollution 
and noise, and introduce additional disturbance into the 
lives of people. Until recently these costs were deemed 
an acceptable price to pay for the vast economic, social, 
and personal benefits derived from transport investment— 
and so the growth of transportation facilities was con- 
strained only by the ability to pay. 

Today this attitude is changing. In a large number of 
cities on both sides of the Atlantic, plans to build or to 
expand networks of expressway have collapsed under the 
pressure of citizen protest or else are hopelessly mired in 
court battles and inquiries. Plans for new airports meet 
with increasingly vocal opposition from local communi- 
ties, forcing airport authorities to look for sites at a 
growing distance from metropolitan areas. Even transit 
proposals have begun to meet with public opposition on 
social and environmental grounds. In a recent referen- 
dum, the citizens of Zurich voted down a proposition to 
equip the city with an extensive network of underground 
lines. A similar debate is under way in Amsterdam. 

| cite these initiatives not necessarily to endorse them 
but to call attention to the rapid shift in public attitudes 
underlying them. They reflect a rising recognition of the 
adverse consequences of unconstrained growth and a 
new will to control and channel the forces of growth. 
They are part of the same mood that has caused Sweden 
and Japan to deflect further industrial expansion and 
urbanization in some parts of the country and that has 
made many communities in the United States enact 
measures intended to freeze or restrain further develop- 
ment. 

| think we would be ill-advised to ignore these trends 
or to dismiss them as a passing fad. They represent in 
my view a fundamental shift in attitudes and values; they 
signal the onset of what Ruckelshaus (4) has called ‘’an 
environmental civilization’ in which the relentless em- 
phasis on growth rates will be tempered by a growing 
concern for the fragile environment, by a new deference 
to the limits to natural resources, and by a selfish desire 
to improve the quality of our own lives. 

For transportation planning, this new climate of opin- 
ion has 2 important implications. The first is that the 
null alternative—the option of not doing anything—de- 
serves to be given equal weight with other alternatives. 
Supporting data for the null alternative should be de- 
veloped to a level of detail consistent with that for other 
choices so that the option of doing nothing can serve as 
a reference point for comparing the adverse and bene- 
ficial effects of other proposals. 

The second implication is that sometimes it will be 
preferable to think small rather than big: to concentrate, 
in the words of Rippon (5), on making the best use pos- 
sible of what we already have rather than always to rely 
on new facilities for meeting future transport needs. 

The situation confronting us in the field of airport 
planning serves to illustrate the point. The traditional 
response of airport authorities to the seemingly insatiable 
appetite for air transport service has been to plan bigger 
airport complexes. When acceptable sites to accommo- 


date such airports could no longer be found within easy 
reach of the cities, the response has been to go farther 
away. But the basic premise—the need for a new air- 
port—was hardly ever questioned. This is NOW changing. 
In metropolitan regions where sites for new airports can 
simply no longer be found, airport authorities are learn- 
ing how to better manage and increase the capacity of 
what they already have. In addition to building parallel 
runways and expanding terminal capacity, they are ex- | 
ploring alternatives such as decentralizing airport opera- 
tions by shifting certain aviation activities to secondary 
airports, imposing operation quotas on airlines, encour- 
aging the use of high-capacity aircraft, and spreading air- 
craft movements more evenly throughout the day. Thes¢ 
and similar measures may give airports the needed respit 
until technological breakthroughs in the development of 
quiet, more flexible aircraft create conditions for entirel 
new concepts in air service based on decentralized opera 
tions that may permanently relieve pressure from the ex 
isting large airports. 


Conclusion 


| have tried to draw attention to 2 central environment- 
ally based issues that | believe will dominate overall 
transport policy in the years ahead. The first issue Is 
that of equity: Who pays and who benefits from trans- 
port development? How are the competing interests of 
the various groups to be reconciled? How can an effec- 
tive community consensus be reached on a course of ac- 
tion that is workable, fair, and desirable? The other 
issue is that of transport growth: What yardstick are we 
to use to assess future transport demand? How can we 
strike a balance between the protection of the environ- 
ment and the public demand for ever greater mobility 
and transport convenience and the twin constraints of 
diminishing resources? 

How sensitively the transport profession responds to 
these issues may determine whether it retains the confi- 
dence of the public and continues to play a constructive 
role in the shaping of public decisions about transporta- 
tion. 
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ents of the 1920s greatly influenced the direction of 
away research and shaped many of the early strategies 
coping with traffic accidents. At the beginning of 
it decade, approximately 9 million automobiles and 
oks were registered in the United States. By 1924, 
rly 20 million were registered. During that same year, 
re than 20 thousand people were killed in automobile 
idents. In 1925, the introduction of gasoline tax laws 
de it possible to estimate motor vehicle mileage, and 
death rate for that year was computed to be 17.9 
‘ths per each 100 million miles of automobile travel. 
se are not new facts to students of public safety. At 
same time, the facts reveal the roots of many present- 
* traffic problems: inadequacies in roads, vehicles, and 
Jers. 
The main problem in the 1920s was to determine how 
match highway design with performance requirements 
make the roadways safer for the vehicles and the users. 
‘ly research was scattered and isolated. Out of this 
tation grew a concept for a coordinated national high- 
y research program. The concept resulted in the orga- 
ation of the Advisory Board on Highway Research in 
20. Four years later, the name was changed to the 
ynway Research Board. 
The history of any social movement normally unfolds 
ording to a general pattern. A national movement 
ses Out of a recognized need or problem. During the 
ly stages of growth, there is a great deal of searching 
1 groping for solutions. These initial approaches to a 
‘blem are nearly always based on trial and error. Grad- 
ly, different experimental efforts are applied to the 
blem. Through an exchange of information and a 
ring of experiences, common practices and procedures 
in to take shape. As this process continues, a body of 
ic principles and methods eventually emerges. The 
tory of highway safety efforts in the United States is 
exception to this general pattern. 
How far we have advanced from the searching and 
ping stage is a matter of conjecture. A very critical 
iew of the transportation accident problem today sug- 
ts that we may not be applying all that we know 
yut solutions to the problem. 
Let me illustrate. | can remember when highway 
sty program managers were handicapped by a serious 
< of research to guide program development. Al- 
ugh the quality of highway safety research may not 
be considered adequate, the tremendous increase in 
number of research reports now available to program 
Nagers and training institutions creates a different 


kind of problem. Program planning agencies and train- 
ing institutions today receive so many highway safety re- 
search reports that the problem is one of finding time to 
review and digest the research material and determining 
how much is good research and how much is bad. The 
application of much good research is hindered by both 
of these conditions. 

| am not suggesting that we should slow down or re- 
duce research efforts in highway safety. | am suggesting 
that a close look at the situation indicates a gap between 
the conduct of highway safety research and the applica- 
tion of the results of research in the field. 

We urgently need good research to guide the develop- 
ment of sound, effective programs and to destroy some 
of the myths about accident causation. Not too long ago 
the best treatment for intoxication was thought to be a 
cold shower or a pot of hot coffee. Today we know that 
such treatments only make wide awake drunks out of 
sleepy drunks. 

One of the most dangerous myths that still haunts 
highway safety efforts is the notion that 5 or 10 percent 
of the drivers cause 90 percent of the serious accidents. 
According to this logic, we could eliminate 90 percent of 
the serious accidents if we could identify and remove 
from the highways the guilty 5 or 10 percent of the driv- 
ers. This, of course, is pure nonsense. The idea that the 
irresponsible few constitute the largest part of the traffic 
accident problem simply does not hold up under the 
light of research. 

One of the problems in attempting to classify drivers 
is that they don’t always fit the classifications or stay 
classified after we put them in what we think are their 
proper pigeonholes. We know that most reported acci- 
dents in a given period of time are first accidents. There 
are tests for screening out potentially bad drivers, but 
the best test ever devised to date has such a low validity 
(validity coefficient of about 0.20) that, in eliminating 
even a small portion of poor-risk drivers, it eliminates a 
large number of good ones also. To reduce accidents 
from, say, 15 million to 10 million, public officials would 
have to take 23 million drivers off the road. This would 
mean the unfair and meaningless removal of 18 million 
safe drivers along with the 5 million poor drivers. Drivers 
would never tolerate this type of trade-off in the name 
of safety, nor should they. 

The recent change in the name and scope of the High- 
way Research Board is indicative of some changing con- 
cepts in the field of transportation. Several years ago, 
when the Board began to reexamine its traditional role 
and scope, it was apparent that the nation was undergo- 
ing a shift in its transportation philosophy in 2 major 
respects. No longer was one mode of transportation con- 
sidered without serious thought and regard to its interac- 
tion with other modes, and no longer was the transport 
of people and goods, even ina totally integrated system, 
considered as an end in itself. 

The balance between traditional highway transporta- 
tion and urban transit clearly illustrates how plans for 
one mode can and do impact another. Increased use of 
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transit in urban areas will cause a shift in the kinds and 
types of accidents, but will probably not eliminate the 
accident problem. Two years ago, the Board appointed 
a Task Force on Urban Mass Transportation Safety Stan- 
dards to develop a state-of-the-art report on safety stan- 
dards as they relate to public transportation—bus, rail, 
and new systems. The report clearly revealed a new set 
of safety problems that will require the immediate atten- 
tion of transportation planners and specialists in trans- 
portation safety. 

With this thought, | would like to make some observa- 
tions about the direction of transportation safety pro- 
grams. In using the term transportation safety, | don’t 
mean to detract from highway safety, but to indicate 
that we are in the midst of significant changes in orga- 
nizational structures as well as concept. Twenty-three 
states now have departments of transportation. Many of 
these new departments have offices or divisions responsi- 
ble for the coordination of safety activities of all modes. 
Within the U.S. Department of Transportation is the 
National Transportation Safety Board, which is inter- 
modal in its concerns. 

Out of these developments, | observe a new kind of 
safety professional emerging, whose responsibilities will 
extend into several transportation modes. 

| am confident that in the years to come the results of 
good research will provide greater input to the develop- 
ment of operational programs. Not only will new pro- 
grams for and approaches to safety be developed, but 
equal attention will be directed to determining whether 
the programs already under way are really working. 

We have heard the statement, ‘’Saving one life is worth 
any cost.’’ Money spent in an effort to save lives, how- 
ever, should be spent where and in the manner that gives 
the greatest probability of success. 

There will be a rising demand for more detailed anal- 
yses of new transportation systems and programs in the 
planning stages so that hazards can be detected before 
accidents occur. Some people have termed this process 
“system safety,’’ and others call it “‘risk management.” 
Whatever it is called, it makes good sense. The National 
Transportation Safety Board has issued a report that ad- 
dresses this issue: ‘It is possible to analyze a system in 
the original design stage, identify all hazards, decide 
which hazards are to be removed and thus, within eco- 
nomic constraints, remove the hazards before they are 
cast In concrete or riveted in place—and before accidents 
Ocelline 

This is a large order, and eliminating all hazards may 
not be quite so easy. The human factor must be con- 
sidered in any system, and a growing body of experience 
indicates that transportation systems, including high- 
ways, Can be designed to forgive and compensate for 
most human error. 

In private industry, much of the technology for new 
and safer transportation systems has already been de- 
veloped and is awaiting application. Many problems as- 
sociated with future development of these systems are 
social and political, not technological. They involve the 


that must be made by government officials and com- 
munity leaders. These may prove to be the most dif- 
ficult problems to solve. 

The cost for improving existing transportation sys- 
tems and for developing new and safer systems will be 
high. But the cost of doing nothing to meet future tra 


portation needs will be even greater. ) 


decisions related to priorities for financial = 


The subtle changes that are influencing transportati 
safety efforts in the 1970s are bringing us into a new 
period in which activity alone will not be so easily con- 
fused with achievement. Programs will be firmly roote 
in research and supported by demonstration. Priority 
will be given to high standards of professional and tech 
nical competence in all fields related to transportation 


safety. | 


The author is Transportation Safety Coordinator of the 
Transportation Research Board. His remarks are excerpted 
from an address made April 4, 1974, at the Annual Awards re 
Dinner of the School of Public Services, Central Missouri 
State University. 
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ANSPORTATION AND THE 
=RGY CRISIS 


hen E. Blake and Kenneth E. Cook 


information was circulated in March as a 
letter by TRB’s Transportation Systems Plan- 
Group as a result of numerous inquiries from 
portation agencies. Despite the recent easing 
e fuel situation, the future is still uncertain, 
We feel that the statistics contained in this 

e will continue to be valid and are worthy of 
spread publication. Views and opinions ex- 
ed in the text are those of the authors and 
St necessarily reflect the official views of the 
sportation Research Board.—Ed. 


re energy consumed in the United States, 44.6 per- 
comes from petroleum, 31.6 percent from natural 
19.7 percent from coal, 3.8 percent from water 

er, and 0.3 percent from nuclear power. Of the 

gy produced, 32 percent is consumed by industry, 
ercent by utilities, 24 percent by transportation, 14 
ant by private homes, and 5 percent by other busi- 
as. Ninety-six percent of the fuel consumed by 
sportation, our primary interest here, comes from 
Sleum. Of crude petroleum, 46.25 percent goes into 
line, of which roughly 71 percent is used in cars. 


ct of Crisis Countermeasures 


sponse to the Arab oil embargo and in an effort to 
re equal distribution of existing oil supplies, Con- 
; passed the Emergency Allocation Act of 1973, 


"thors Stephen E. Blake (left), Research 
ciate, and Kenneth E. Cook, Transportation 
‘omist, Transportation Research Board. 


which gave priority to certain industries and certain fuels 
and limited gasoline production in an attempt to mini- 
mize consumption. The act also provided that oil avail- 
able be sold at an average price of $5.25 a barrel, even 
though the imported price is $10.00 a barrel. Although 
the information has not been verified, the result, as re- 
ported in the Washington Post of February 24, 1974, 
was a diversion of ships bringing oil to major companies 
in the United States to other countries where greater 
profit could be made. Therefore, the United States did 
not receive all the oil that it had access to. No figures are 
yet available on the number of barrels of oil saved as a 
result of closing of gas stations on Sundays, but the ef- 
fect on business dependent on weekend travel is an esti- 
mated reduction of about 40 percent. The effects of 
reducing the speed limits to 55 mph are based on an es- 
timated savings of 24 to 25 percent per vehicle. How- 
ever, according to the American Association of State 
Highway and Transportation Officials, only 42 percent 
of all miles are driven above speeds of 50 mph so that 
the real savings may prove to be substantially less than 
the estimate. 

A major benefit of speed reduction is a decrease in 
the number of fatalities. The National Safety Council 
reports that chances of being killed in an accident double 
with each 10-mph increase in speed over 50 mph. In 
North Carolina, the lower speed limit has resulted in a 
20 percent reduction in fatalities for November and 
December 1973. However, reduction in the total num- 
ber of accidents per se would probably not be so signif- 
icant since half of all accidents occur at speeds under 30 
mph. The Washington Department of Highways reports 
that initial evidence indicates that lower speeds are tend- 
ing to increase rear-end collisions and that accidents are 
increasing near freeway on-ramps where motorists are 
having difficulty merging with slowly moving traffic. 


Transit as an Alternative 


Some economists and transportation officials feel that 
transit is the answer and suggest that substantial savings 
in energy would be achieved by shifting a large segment 
of automobile users to transit. Passenger Transport, a 
newspaper for the transit industry, quotes Robert 
Pollock, president of the American Transit Association, 
as saying that if, 20 percent of the nation’s automobile 
commuters were to switch to transit, more than 5 mil- 
lion of the expected 6.8 million new rush-hour riders 
would be left waiting at the bus stop."’ Pollock further 
states that present systems could accommodate, with 
existing equipment, facilities, and personnel, 1.5 million 
additional riders, or 15 percent more than the present 
transit load. To provide service for the 5.3 million riders 
who cannot be accommodated by existing service, Pol- 
lock estimates that it will require 26,500 more transit 
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vehicles, 73,400 more employees, $530 million more in 
storage and maintenance facilities, and $330 million 
above the $680 million local communities are already 
providing to support transit operations. Although this 
program is desirable from an energy-conservation view- 
point, it is essentially a long-term project and cannot be 
implemented completely in the foreseeable future. 


Potential Energy Savings 
From Greater Use of Transit 


Let us review the data: 


25 percent of energy is consumed by transportation; 

44.6 percent of energy consumed comes from petro- 
leum; 

46.25 percent of petroleum goes into gasoline; 

71 percent of gasoline is used by automobiles; and 

34.1 percent of automobile trips are journey-to-work 
trips. 


We can then mathematically determine the amount of 
energy saved if all trips to work were by transit, and if 


we do not consider the energy used by transit, as follows: 


0.446 x 0.4625 x 0.71 x 0.341 = 5 percent saving in 
energy 
0.71 x 34.1 = 24 percent saving in gasoline 


This represents a 100 percent shift from automobile to 
transit. However, transit can accommodate only a 15 
percent shift, so a realistic figure for energy savings for 
using transit to its maximum for the journey-to-work is a 
1 percent energy saving and a 4 percent gasoline saving, 
about 1 year’s average increase in the level of gasoline 
consumption. 


Car Pooling as an Alternative 


Car pooling is another means for conserving energy. Sir 
the average journey-to-work trip transports only 1.6 pe 
ple, then an increase in occupancy would decrease fuel 
consumption and eliminate a great deal of the ee 
traffic. If every third car were removed from the rush= 
hour traffic, the saving realized would be of major sign 
icance. The problem with car pooling has been the un- 
willingness of the commuter to sacrifice the privacy anc 
convenience of the automobile and to give up a certain: 
amount of independence and freedom of action. It has 
been suggested that psychological ramifications are mol 
important concerns in car pooling than the cost and 
energy saving. Incentives may be necessary to encour 

car pooling, such as using exclusive bus lanes, special parl 
ing privileges, and maybe even allowing those who form 
car pools to charge a fee or be given reimbursements. 


| 
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Energy and Environmental Standards ; 
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As a result of the energy crisis, environmental standard 
relating to air quality have been relaxed. The impleme! 
tation of the National Ambient Air Quality Standards, 
which set 1975 as the date by which the automobile in- 
dustry must clean up automobile emissions, has been dé 
layed until 1976, partly because emission control tech- 
niques carry a fuel penalty of about 7 to 10 percent. 
Faced with a choice betweeen dirty air or more miles 
per gallon, officials may delay implementation of air 
quality standards until the technology has been devel- 
oped to provide the desired air quality with minimum 
penalties to energy deficiency. Substantial research is 
now under way to develop a low-polluting, energy- 


sient engine. Such engines are already in the devel- 
lent state; examples include Rankine, rotary, strati- 
charge, and lightweight diesel engines. 


J Fuels and Energy Sources 


idea of novel fuels is also of interest since petroleum 
limited resource. Many substitutes for petroleum 
> been offered, but all fall short in Btu's per gallon, 
age problems, volatility, toxicity, safety, and ease of 
dling. At present there does not appear to be a sub- 
ite for gasoline, and the most possible short-term 
tions appear to be greater oil exploration, develop- 
it of Oil shale extraction techniques, and liquefication 
Dal. 
-lectric vehicles have been offered as an alternative, 
problems arise from the size and weight of batteries 
* require to equal or even approach the performance 
Iday’s automobiles. Weight and range are the most 
ortant factors limiting the use of the lead acid bat- 
2s, and until a smaller, more efficient rechargeable 
ery is developed, electric vehicles may only be avail- 
for short-range, low-speed transport. In addition, 
Sugh they shift the generation of energy from the 
cle itself to an electric power generating station, elec- 
vehicles have yet to prove themselves more energy 
sient than the internal combustion engine. 


Small Car 


small car that gets more mileage per gallon is causing 
ajor shift in the size of vehicles being demanded by 
Oublic. Smaller, more energy-efficient cars are now 
»unting for half of new car sales. 
« major problem with small cars is safety. Present 

il cars in mixed traffic have a poorer safety record 

i large cars. E. J. Campbell, director of the Highway 
‘ty Center at the University of North Carolina, found 
is study of late model standard and subcompact cars 
subcompact drivers have more than 1% times as 
y serious injuries under similar crash circumstances. 
fundamental decision, according to Campbell, that 
sty must make is whether to opt for the fuel savings 
mall cars despite the injury consequences. 


rgy—A World Picture 


Nave tried to briefly set forth some of the conse- 

4ces to transportation of the energy shortage. Experts 
“hat there will be an energy shortage even after the 
2nt politically and economically induced shortage is 


resolved and gasoline is in more abundant supply. They 
indicate that, with 7 percent of the world’s population, 
the United States is consuming more than a third of the 
total energy available. With limited fossil fuel resources 
on earth and with the growing demand for energy all over 
the world, there will be an ever-increasing demand for a 
limited supply. 

The high price of oil and the massive political and 
economic changes affecting the oil industry will cause 
a rapid development of oil reserves. Whether this will 
result in a subsequent glut of oil on the market and a 
reduction in prices is not known. For the short run, the 
high prices and the scarcity of supply will dictate major 
efforts at energy conservation in the transportation 
sector. Environmentalists contend that, if we return to 
the previous attitudes of wasting energy, we will cause an 
even greater energy crisis in the future. 


Needed Research 


We have few data on the long-term consequences of the 
energy shortage and need to develop research and data 
bases so that we may better define the issues, alternatives, 
and trade-offs. The following are some of the areas that 
might be addressed: 


1. Planning and construction of transportation sys- 
tems that minimize energy requirements; 

2. Changes in vehicle characteristics to achieve 
greater energy efficiency per vehicle-mile traveled; 

3. Safety consequences of changes in vehicle size, 
weight, and traffic mix in response to energy considera- 
tions; 

4. Changes in demand for transportation and modal- 
choice changes resulting from the energy shortage; 

5. Social and economic effects of reduction in de- 
mand for transportation and substitution of alternative 
transportation services as a consequence of high fuel 
prices and short supply; 

6. Transportation environmental issues in relation to 
energy conservation; 

7. Impact of the energy shortage on sources of rev- 
enue for transportation programs; 

8. Redefinition of transportation ‘‘needs’’ to take 
into consideration energy issues; 

9. Short- and long-term strategies and processes for 
including energy in the continuing transportation plan- 
ning process; and 

10. Immediate stepped-up research to develop new 
transport technology to be available when fossil fuels are 
exhausted. 
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Radio Hams Aid Motorists 
Through Monitor Program 


A radio communication service giving aid and informa- 
tion to Ohio motorists was recently tested by Ohio mem- 
bers of REACT (Radio Emergency Associated Citizen 
Teams), an organization of CB (citizen band radio service) 
volunteers who monitor the national emergency channel. 

The report of the research, Measured Performance of 
Volunteer Monitors Using Citizen Band Radio to Provide 
a Highway Communications Service, was presented at 
the 53rd Annual Meeting of TRB by William G. Trabold 
of General Motors Research Laboratories and Gerald H. 
Reese of REACT National Headquarters. The service 
provided monitors on a volunteer basis to give aid and in- 
formation to motorists. 

Initiated in June 1970, in cooperation with the Ohio 
State Highway Patrol, the program measured the perfor- 
mance and evaluated the potential of a radio link asa 
highway communication service. According to the re- 
port, the program proved that thousands of volunteers 
donating time worth an estimated $10 million while pro- 
viding emergency highway communications is a major 
public service resource. 

The Ohio study represents only the tip of the iceberg, 
for some 40,000 REACT volunteers around the country 
use citizen band 2-way radios to communicate pleas for 
assistance to REACT. 

The program is significant in that CB class D provides 
the largest possible user population for studying a high- 
way communications system using 2-way radio from the 
motorist to an emergency monitor. The report claims 1 
out of every 60 automobiles and 1 out of every 10 rec- 
reational vehicles are equipped with CB radios, The FCC 
states that approximately 800,000 licenses are active. 
Overall, CB radios provide a low-cost, widely deployed 
means of providing the motorist with a 2-way communi- 
cation system according to the research study. Other in- 
formation given in the report is as follows: 


1. The total number of calls reported was 14,750. 
Seventy-eight percent were road related, and 30.2 per- 
cent of those involved accidents. Of the calls not relate 
to motorists, 16 percent constituted a significant addi- 
tional public service. 

2. The most frequent action taken by the volunteer 
monitors who received the calls for assistance was to 
notify a policy agency (55 percent) and give the caller 
information (23 percent). 

3. A total of 889 individuals participated in the pro: 
gram and reported monitoring 388,976 person-hours. 
This is equal to 437.5 hours per monitor during the 12- 
month period, or an average of 1.2 hours per person pe 
day. 

4, Of the calls reported, 85.6 percent were from pas 
ersby. Only 10 percent of the calls were reported by pi 
sons Involved in the incident. 

5. Forty-seven percent of the calls were handled 
within 2 minutes, and 85 percent were completed with 
5 minutes. 

6. An effective communication radius of 15 miles ft 
each team, approximately 36 percent of the Ohio land 
area, was covered. 

7. Documentation covers only about 6.45 percent ¢ 
the total use of citizen 2-way radio for public service ir 
Ohio. - 


Pavement and Bridge Joint Sealants: 
A Review By PennDot 


One of the materials most frequently tested since the i 
ception of the field research unit of the Pennsylvania E 
partment of Transportation’s Bureau of Materials, Test 


and Research is pavement joint and crack sealers. A 
ber of bridge deck expansion joint systems have also 
evaluated. Even today, the problem of properly 
ng joints has not been fully resolved, and it continues 
te a high priority with most highway agencies, 
report, recently released by the Pennsylvania bureau, 
nts a summary of the installation and performance 
int sealants tested by the bureau since 1955. General 
ement data and brief descriptions of the performance 
ach are given. Ray Brunner reports that, although 
't of the products tested failed to provide any signifi- 
improvement in sealing qualities, several materials 
‘ormed quite well. Neoprene seals for both pavement 
bridge applications have given long service life when 
Derly installed. Initial evidence also indicated that im- 
ved hot-poured rubberized asphalt and cold-poured 
tomers have longer serviceability than conventional 
ants. A higher joint width-to-depth ratio was also 
dd to improve performance, for it allows the necking 
ne sealant material during periods of pavement con- 
tion and reduces extrusion during expansion periods. 
“he generally poor performance of many sealant ma- 
als has prompted the department to initiate one of its 
st extensive investigations of pavement joint and seal- 
methods ever to be undertaken. The program, initi- 
lin 1973, includes an evaluation of 5 materials, 5 
t shapes, and 3 pavement slab lengths. The materials 
1g evaluated are neoprene seals, cold-poured urethane 
polysulfide polymers, and hot-poured conventional 
improved rubberized asphalt. The program required 
tal of 1,020 joints. The initial report on this study 
be issued within several months. 


‘bon Monoxide: 
my of Driving Efficiency 


90N monoxide exposure affects driving performance 
omplex and sometimes mysterious ways. Thomas H. 
-kwell and Francis W. Weir of Ohio State University, 

) have performed laboratory and field tests to verify 
refine earlier findings in this area, discussed the study 
ing TRBs 53rd Annual Meeting earlier this year. 
\lthough relatively low levels of carbon monoxide 
xication produced no obvious deterioration in driv- 
performance, the studies indicated ‘’subtle perfor- 

1ce changes’ in more demanding driving situations. 

is, although the test subjects performed simple tasks 

1 no significant loss of ability, some difficulties were 
2d when they were required to perform several inde- 
dent tasks simultaneously, a situation that frequently 
25 when driving occurs in traffic. 

-arbon monoxide intoxication has a notable effect on 
yn. Subjects exhibited increased perceptual uncer- 
ty, decreased spare visual capacity, and reduced visual 


ciency. 


One of the findings most difficult to explain is a ten- 
dency for drivers to follow more closely the cars ahead 
of them under the influence of carbon monoxide. It is 
suggested that the narrowing of visual perception may 
tend to make the driver overconcentrate on the car ahead 
because of inadequate reception of the other visual cues 
normally used in driving. The researchers suspect that 
this tendency toward close following may be related to a 
relaxation of driving inhibitions, i.e., the driver may be 
more willing to accept risks. 

One of the safety-related aspects of carbon monoxide 
intoxication is the tendency of the driver to reduce the 
use of the rear-view mirror. 

The research involved the testing of 18 male subjects 
under carefully controlled exposure to carbon monoxide. 
Since the same subjects were used as the control, or non- 
exposed group, care had to be taken to guard against 
biases from learning or fatigue or both. 


HPR Funds: 


How Much Goes to Research? 


W. N. Carey, Jr. 


We are frequently asked about the split between planning 
and research in the use of the 1% percent highway plan- 
ning and research fund. FHWA states that in 1973 the 
combined total federal and state matching funds in this 
program was $154 million; 21.5 percent or $33 million 
was used for research, and the remainder was used for 
planning. Depending on one’s definition of ‘‘research,”’ 
something in the order of $10 to $12 million of the plan- 
ning activity might be classified as research. So, the total 
HPR-supported research in 1973 amounted to about $45 
million. 


“Deathless Day’’ On Roads? 
Penn State Expert Says No 


Can we eventually look forward to a ‘’No Death Day” on 
the nation’s highways, courtesy of the energy crisis? 

According to a Pennsylvania State University trans- 
portation specialist, ‘The only way to obtain such a re- 
sult would be to take all vehicles off the roads." Frank 
Haight, professor of statistics, says that reducing “‘expo- 
sure’ or the number of miles driven per year is the most 
important factor in prevention. Statistically speaking, 
the 56,000 U.S. deaths caused annually by traffic acci- 
dents is the price the country pays for the vast amount 
of transportation provided. 

Haight adds, ‘’Traffic deaths form one of the largest 
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contributions to human mortality in industrialized na- 
tions for which there is not only no remedy in sight but 
also no generally accepted methodology for obtaining a 
remedy. 

“At the primitive end of the transport scale, it is fairly 
easy to devise effective safety programs, for virtually any- 
thing that makes common sense will result in some im- 
provement. But as time goes on and traffic becomes 
more uniform, more regulated, and more systematic, to 
find effective means for reducing road losses is increas- 
ingly difficult. One might say that the more safety that 
has been extracted from the system, the more difficult it 
is to wring additional safety out.” 

Even at 56,000 automobile deaths per year, Haight 
points out, ‘’Mile for mile, or driving minute for driving 
minute, road transport today is safer than it was 20 years 
ago, still safer than 50 years ago, and, as nearly as data 
permit a conclusion, safer by far than horse-drawn road 
transport.” 

In the light of these facts, devices such as seat belts, 
air bags, and impact-cushioning bumpers may not be 
worth their cost, according to Dr. Haight. 

“| just don’t know whether requiring seat belts to be 
worn means we've gone too far or not. | can’t oppose 
them, but | have the nagging feeling that even if you can 
get everybody to use them it still won’t reduce the fatal- 
ity rate as much as is often promised. 

“There is, of course, no doubt whatever that if you’re 
involved in an accident you are far better off wearing a 
seat belt.’’ But he still feels the protective devices may 
have been oversold to the public and ‘‘especially to poli- 
ticians.”’ 

Of the requirement for air bags, he says, ‘‘We may be 
paying a lot to squeeze just a little more safety from the 


Molti Ricpese Dence 


. 


system. We are in this predicament because our fatality 
rate is so low to begin with.” . 

Despite the energy crisis, Haight thinks that optimist 
about completely replacing the automobile with public 
transportation is unjustified. ‘‘Everywhere in the world 
people have a fantastic lust for cars. Even in Russia 
where automobiles are very restricted and mass-produce 
buses run all over the cities, people still prefer cars,” he 
says. 

‘'Besides,”’ he adds, “‘right now cars have advantages. 
that public transportation hasnt been able to match, fo 
example, flexibility or making it possible for people to ¢ 
when and where they want to.”’ 

Although he is not optimistic about a break in the 
universal love affair with the automobile, Haight thinks 
the current energy crisis ‘‘may wake people up to the 
trains.” 


New Logo for 
Transportation Research Board 


On changing our name to Transportation Research Boar 
we held an informal contest among the staff for the best 
logotype for the new organization. Second prize went t 
NCHRP project engineer David K. Witheford, who sub- 
mitted this design. It may not truly depict the policies 
and operations of the Board, but it obviously makes a 
statement about the workings of Mr. Witheford’s mental 
processes! 
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FFIC CONFLICTS TECHNIQUE ~ 
SURES ACCIDENT POTENTIAL 


affic Conflicts Technique Seminar was held March 
1, 1974, in the headquarters building of the Federal 
way Administration in Washington, D.C. Sponsored 
HWA, the seminar’s objective was to bring together 
Drincipal users of the traffic conflicts technique so 
information could be exchanged on refinements de- 
i to improve the usefulness of the technique, various 
ysis procedures, problems encountered, and new 
5 of application. Six formal papers were given in the 
Jay meeting; considerable time was allotted for open 
Ussion. 
he traffic conflicts technique was developed by the 
=ral Motors Research Laboratories in 1968 and is 
primarily as a tool for measuring traffic accident 
‘tial at intersections and for locating traffic flow 
lems. A traffic conflict occurs when one driver takes 
ive action by braking or weaving to avoid what he 
sves may be an impending collision with another ve- 
2. The objective evidence of a traffic conflict is a 
e-light indication or a lane change effected by the 
nded driver. When a conflicts count is taken, obser- 
ans from at least 2 intersection approach legs are re- 
ed in 1 day by a 2-person team. 
t was evident at the meeting that there are currently 2 
gories of users of traffic conflicts: (a) those who con- 
r it to be an already working tool and are therefore 
g it as standard operating procedure, and (b) those 
» are using it on an experimental basis and are attempt- 
to establish a statistical relation between traffic con- 
sand accidents. The principal users of the technique 
the Washington Department of Highways, the Ohio 
artment of Transportation, the Virginia Department 
lighways, the Great Britain Transport and Road Re- 
ch Laboratory, and the Canadian Ministry of Transport. 
among the reported refinements and variations to the 
> GM technique are the reduction of the study count 
2 to a 4- to 6-hour period, the introduction of a sever- 
neasure by delineating ‘’serious’’ conflicts, and the 
of only 1 person for counting purposes. Most users 
1d that the accuracy of accident predictions based on 
‘licts data is a continuing problem because of the rela- 
y small number of accidents at individual intersec- 
s and their tendency to occur in random patterns. 
he seminar concluded with general agreement that 
ence shows that the conflicts technique is now work- 
but that there are further refinements that can be 
e. More attention should be given to the statistical 
ion between conflicts and accidents by individuals 
‘understand the theory of formal mathematical sta- 
ss and who are aware of the nature of motor vehicle 
Jent data. Plans are under way to provide a focus 
he traffic conflicts technique by establishing some 
ity within the Transportation Research Board. (For 
e information, contact William T. Baker, Office of 
fic Operations, Federal Highway Administration, 
426-0132.) 


EIGHT SESSIONS PLANNED FOR 
TRB SUMMER MEETING IN FLORIDA 


A full program of technical sessions and committee meet- 
ings has been prepared for the Seventh Summer Meeting 
of TRB, to be held August 5-7, 1974, at the Hilton Hotel, 
Jacksonville, Florida. The theme of the meeting, which 
is held in cooperation with the Florida Department of 
Transportation, will be ‘‘Better Use of Existing Transpor- 
tation Facilities,”’ 

The official program will get under way on Monday 
morning, August 5, with greetings from Honorable Hans 
Tanzler, Mayor of Jacksonville, and from Jay W. Brown, 
Director of the Division of Road Operations, Florida De- 
partment of Transportation, and Chairman of the Trans- 
portation Research Board. The objectives of the meeting 
will be outlined by A. Taragin, Federal Highway Admin- 
istration, and Chairman of the Program Task Force for 
the Summer Meeting. 

The topic of the first technical session is ‘’The Man- 
agement Approach.’’ Chaired by Roy E. Jorgensen, the 
session will feature presentations on freeway and city 
street experiences in diverse locations such as Phoenix, 
Arizona, and Gothenburg, Sweden. 

On Monday afternoon James H. Kell will preside over 
the session on ‘‘Level of Service Improvements.’’ A con- 
current session on ‘’Public Transportation” will be 
chaired by James A. Bautz. 

The featured speaker at Monday evening's dinner will 
be Walter L. Revell, Secretary of the Florida Department 
of Transportation. 

“Signalized Intersection Performance,’’ chaired by 
Jack A. Hutter, and ‘’Facility Improvement Mainte- 
nance,’’ chaired by B. H. Rottinghaus, are topics of Tues- 
day morning's sessions. In the afternoon Robert S. Foote 
will preside over the session on ‘Peak Demand Reduc- 
iol 

A half-hour bus tour of the central area of Jackson- 
ville has been arranged for late Tuesday afternoon, in 
cooperation with the Jacksonville Transportation Au- 
thority. 

The final session on Wednesday morning is on the sub- 
ject of ‘Highway Safety Programs,”’ chaired by Glenn V. 
Carmichael. | will feature an overview of legislation for 
increased highway safety, followed by a panel discussion 
moderated by Edmund R. Ricker, Pennsylvania Depart- 
ment of Transportation. 

In addition to the formal sessions, several TRB com- 
mittees are scheduled to convene in conjunction with the 
meeting. 

Meeting registration and hotel reservation material 
may be obtained from the Executive Director, Transpor- 
tation Research Board, 2101 Constitution Avenue, N.W., 
Washington, D.C. 20418. 
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NCHRP NEWS BRIEFS 


Fading Out Traffic Noise 


4 


Noise produced by automobiles, trucks, buses, and mo- 
torcycles represents one of the most annoying and seri- 
ous problems of urban living today. In certain geographi- 
cal areas of the United States, noise levels are rising at the 
rate of 1 decibel annually. Accordingly, it is increasingly 
important that traffic noise be considered carefully when 
new highways are designed and built through urban areas, 

NCHRP has been studying the problems of traffic 
noise on a continuing basis for several years and has pub- 
lished several reports on the subject, including NCHRP 
Report 117, Highway Noise—A Design Guide for High- 
way Engineering. This design guide, prepared under con- 
tract to NCHRP by Bolt Beranek and Newman, Inc., isa 
“cookbook"’ type of manual with which a designer can 
feed in various criteria and factors and get a reliable esti- 
mate of the impact of highway-generated noise on the 
community. 

However, because the design guide methods were 
based in part on theoretical model studies involving 
many simplifying assumptions, it was apparent to 
NCHRP that a detailed investigation of certain noise- 
control measures under field conditions was needed. Ac- 
cordingly, Bolt Beranek and Newman was commissioned 
to carry out field tests that would validate the design 
guide procedures or provide data to modify them where 
necessary. 

Results.of the field studies have now been published 
in NCHRP Report 144, Highway Noise—A Field Evalua- 
tion of Traffic Noise Reduction Measures. 

The study considered 4 basic highway noise-reduction 
constructions: roadside barriers, elevated structures, de- 
pressed highway sections, and roadside structures. The 
number of variables to be evaluated was minimized by 
the imposition of strict criteria on the selection of the 
test sites. After a thorough search in 30 states, 6 test 
sites were selected for field evaluation: 3 in California, 2 
in Minnesota, and 1 in Michigan. The constructions con- 
sisted of 1 roadside barrier, 2 elevated highways, 1 de- 
pressed highway, and 2 roadside structures. 

For the roadside barrier, elevated highway, and de- 
pressed highway configurations, the results of the evalua- 
tion indicate that the design guide procedures tend to 
underpredict the noise reductions at locations involving 
small path-length differences (i.e., the difference between 
the direct path from source to receiver and the shortest 
path over the barrier) and overpredict the noise reduc- 
tions at locations distant from the roadway when the in- 
tervening terrain is free of ground cover. There is also a 
tendency for the design guide procedures to underpredict 
the noise reduction for truck traffic. 

In the case of roadside structures, the results indicate 
that the design guide underpredicts the noise reductions 
due to a single row of structures (1-story houses), but 
overpredicts for multiple rows of structures. 


The Report, which costs $4.40, includes the modifi 
tions of the design guide procedures as needed to im- 
prove the accuracy of the noise reduction predictions. | 
concludes with recommendations for additional researc 
into highway noise problems and presents detailed ap- 
pendixes that incorporate the modified procedures to 
employed in design evaluation. Continuation of the hi 
way noise research developed from this and the previou 
studies is expected to examine noise sources, noise con- 
trol measures, and their economics and to develop im- 
proved recommendations for highway noise level criteri 


Changes in Vehicle Weights and Dimensions: 
What Are the Effects? 


State highway officials, state legislators, and others are 
often faced with policy decisions and actions on pro- 
posed legislation to change legal vehicle weights and di- 
mensions. Such changes have far-reaching effects; high- 
way designers must consider the effects of the new leg 
limits on vehicle design, vehicle use of the highways, ax 
configurations, road axle weight distribution and fre- 
quency, and trucking practices. These factors, among 
others, affect management decisions about pavement d 
sign, bridge design, highway geometric design, overall 
highway maintenance policies and procedures, method 
of upgrading existing highways and bridges, and budgets 
for highway construction, improvement, and mainte ; 
nance. Also possibly affected are road use tax income | 
and highway cost allocations. | 

Absence of a clear definition of things such as the i int 
terrelation between changes in the law and legal limits of 
the highways has contributed to uncertainty and has 
made legislation and management decisions difficult. Th 
knowledge that would be helpful in making decisions is. 
relatively scarce and widely scattered throughout the ~ 
literature and the disciplines involved. 

In an attempt to clarify the situation, NCHRP ental 
into a contract with Wilbur Smith and Associates to re- 
view past and current research and methodologies relat- 
ing to the consequences of possible changes in legal ve- 
hicular weight and dimension limits and to prepare a 
document of information useful to highway department 
and others in estimating the effects of such legislative” 
changes. This document has now been published as 
NCHRP Report 141, Changes in Legal Vehicle Weights _ 
and Dimensions—Some Economic Effects on Highways. 

The $8.40 report, which is prepared from a review of 
literature, identifies principal factors that are involved ir 
the construction, operation, and maintenance of the 
highway system and that appear to relate to vehicle 
weights and dimensions. These factors have been ana- 
lyzed for their impacts on benefits and disbenefits to 
highway users and nonusers. The report spells out mett 


hat permit projection of estimated use of highway 
ties by various classes of commercial vehicles, the 
on of motor freight among vehicle classes on princi- 
pes of highways, and the estimated payload those 
les will transport. 
st estimates for increased vehicle loading are ob- 


Transportation Systems: 
Explaining Their True Value 


How can the benefits of a new highway to a community 
be compared to the benefits that would be derived by 


by comparing the projected cost of existing pave- providing the community with a transit system? Until 
$s under current traffic loads for a service life of 20 recently, the comparison was impractical because the 
with the cost of strengthening the same pavements factors used were incompatible. The benefits that a new 
econdary structures to survive for 20 years under highway would bring to the surrounding community in 


creased loads. 

ecial emphasis is placed on bridges and related 
‘tures that pose a particular problem when increased 
ing is considered. The report also analyzes the im- 
3 on highway geometric design of vehicle size, weight 
Derformance characteristics. The interactions of 
< length, acceleration capabilities, braking perfor- 
2e, off-tracking characteristics, weight and horse- 
=r ratios, gradability, and traction are related to geo- 
‘ic design items such as grades, truck passing lanes, 
ane widths and curve widths on open highways and 
tersections. 
Ne report presents a method for estimating the inci- 
‘e of accidents for vehicles whose speed distribution 
‘ferent from the average highway speed and also re- 
S the permit system for oversize and overweight ve- 
is 
1 discussing the benefits derived from increased vehi- 
yadings, the report points to the transport cost reduc- 
s realized by the motor freight industry because of 
sased efficiency. On the other hand, adverse effects 
ide changes in safety of the highway system, due 
arily to possible widening of the disparities between 
< and bus and passenger-car performance. The report 
discusses social costs related to noise, air pollution, 
erty values, and vibration. 
ne study concludes that a cost-benefit analysis can 


increased land values and amenities were generally taken 


, 


plied as a limited factor within the present state of into account, whereas evaluation of new transit facilities 
rt. The method for this application included in the has too often been confined to how much cash will be 
rt would scale the costs required to construct a mile collected in the fare box, without regard to the secondary 
aw highway, including a pro rata share of bridge value of the transit system to the community that it 
tures, to the benefits to the truck operator in reduc- serves. 

Ne operating costs of moving motor freight over that Inan effort to solve the problem of ‘’comparing ap- 
thetical mile. In this manner, a basic but limited ples and oranges,’’ NCHRP entered into a contract with 
benefit ratio can be computed. the research firm of Creighton, Hamburg, Inc. After 

1e report points out that methods of determining more than 2 years of study, the findings of the $95,000 
benefits and costs resulting from a change in dimen- research project have now been published in NCHRP 
are not now mature enough to be included. Cost Report 146, Alternative Multimodal Passenger Transpor- 
cts related to social and environmental factors, tation Systems, priced at $4.00. 

y, and geometric design are also not sensitive to The objectives of the Project were to review currently 
ges in legal limits. Some of these factors must rely used methods of evaluating the economics of alternative 
chnical judgments and some on subjective judgment, transportation systems and to develop a framework 
little or no relation to a technical base. The report within which to evaluate quantification methods for fac- 
nmends research into these identified gaps. tors such as accessibility and capacity that relate to all 
1e study was not intended to make specific conclu- modes. The research was to include sensitivity ie aa 
as to the desirability of changes in legal vehicle to identify those aspects of a modal investment ee 
rts and dimensions. The report points out that the that have major impacts on the output variables an 


nmended methods must first be applied by others therefore should be included in the results presented to = 
ecific limit changes before conclusions can be drawn. transportation decision-makers. 
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The research team identified 4 major techniques for 
evaluating alternative transit improvement proposals: 
transit costs versus transit revenues, transit system “least 
transportation cost’ criterion, simultaneously calculated 
highway transit ‘total least transportation cost” criterion, 
and multiple criteria for evaluating alternative transit 
plans (transit revenues and other regional benefits). 

By use of a purely economic analysis, the research 
team addressed the specific questions of appropriate in- 
terest rates applicable to transportation system invest- 
ments, common economics of bonded: versus tax-financed 
projects, factors basic to changes in assessed valuation, 
appropriate limits of accounting of costs and benefits, 
and transfer payments. 

After establishing criteria to be included in the eco- 
nomic evaluation framework, the researchers conducted 
a demonstration analysis of a hypothetical metropolitan 
area with 5 alternative transportation system plans. They 
also developed a method of determining the impacts of 
various alternatives based on quantifiable economic and 
noneconomic factors. The emphasis of the project was 
on system planning; however, there are elements of the 
framework that are applicable to corridor and project 
planning. 

The report will be especially valuable to transporta- 
tion planners in evaluating alternative multimodal plans 
that emphasize system planning but have elements ap- 
plicable to corridor or project planning or both. 


Signs and Lines 
Cut Accidents at Freeway Exits 


The exit gore areas where off-ramps leave a freeway are 
the scene of many accidents and near-accidents. At the 
1968 hearings before the U.S. House of Representatives 
Subcommittee on Roads, it was stated that the number 
of accidents in the vicinity of the exit ramp is 4 times 
greater than at any other freeway location. 

A fairly simple and relatively inexpensive program of 
improved signs and traffic striping can cut this rate by as 
much as 50 percent, according to NCHRP Report 145, 
Improving Traffic Operations and Safety at Exit Gore 
Areas, that describes a study by researchers at Pennsy|- 
vania State University. 

The study was concerned with the problem of erratic 
maneuvers such as backing up and stopping in the gore 
area. Specifically, it attempted to answer 3 basic ques- 
tions: What factors cause motorists to make erratic ma- 
neuvers at exit gore areas? What remedial devices can be 
employed to reduce their occurrences at existing sites? 
What changes in design and traffic control criteria can be 
recommended that will minimize the problem at future 
sites? 

The researchers first prepared a state-of-the-art sum- 
mary from a thorough review of past and current re- 
search in 6 related areas: geometric design, traffic char- 


acteristics, accidents, human factors, signing, and delin 
tion. They then selected 9 exit sites in Maryland and 
Pennsylvania that incorporated different geometric fe 
tures and examined them for erratic maneuvers. Theo 
served erratic maneuver rates ranged from a low of 0.2 
percent (i.e., 2 out of every 1,000 vehicles) to a high o 
more than 5.2 percent of all vehicles approaching the ~ 
exit ramp. The researchers analyzed the erratic maneu 
vers and data obtained from on-the-site driver intervie 
to determine what caused the problems. The results i 
dicate that more than one factor is generally present at 
any one site and that factors vary from site to site. Ge 
ally the factors can be classified as follows: 


1. Driver-related problems (breakdown in driver 
decision-making process)—driver distracted or inattenti 
last-minute change of mind, driver not sure of directio 
(poor trip planning and use of road maps); 

2. \Information deficiencies—sign legend or message 
misleading or absent that resulted in driver confusion, f 
sufficient advance warning (lack of information at poi 
along the freeway to direct the driver to the proper la 
and inadequate road markings or delineators (exit area 
not adequately identified); and 

3. Geometric deficiencies—inadequate sight distan 
to exit area and and other inadequate design features 
such as lane drops and tangential exits. 


Remedial measures, such as minor signing changes, | 
markings, and reflective delineators, were installed afte 
the first series of tests on 8 of the 9 selected sites. Eval- 
uation showed that the frequency of hazardous maneu- 
vers was reduced at existing sites through the applicati 
of standard traffic control devices. At a number of = 
sites, improved signing did reduce driver confusion and 
result in safer operations. In a supplemental study, sig- 
nificant improvement in the use of the deceleration lané 
and a reduction in nighttime erratic maneuvers were ob- 
tained by improving gore area delineation with post de-. 
lineators and raised pavement markers. Also, at 2 sites, 
improvements were noted with the addition of inter- 
change illumination. 

NCHRP Report 145, which contains recommenda- 
tions concerning changes in traffic control measures ane 
design criteria that were developed through the case 
study approach, will prove valuable to highway design- 
ers, traffic engineers, and other operations and mainte- 
nance personnel at local and state highway organizatior 
Priced at $6.00, it is intended for use as a guide bot ir 
identifying hazardous locations and in correcting their 
deficiencies. 

The research also included production of a brief 
16-mm motion picture describing the nature of the pr 
lem and the practical procedures that may be followed 
applying corrective measures to exit gore problems. T: 
film may be obtained on a short-term loan basis from 
National Cooperative Highway Research Program, Tra 
portation Research Board, 2101 Constitution Avenue, 
N.W., Washington, D.C. 20418. 
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w Approach: 
anistic Design for Asphalt Pavements 


ay pavements are extremely complex physical sys- 
involving the interaction of a number of variables. 
erformance and life of the pavement are influenced 
tors such as the materials used to build it, the en- 
Rent in which it is built, the number and type of 
'es using it, the methods used to build it, and the 
n which it is maintained. All these factors as well 
pnomy must be considered when the pavement is 
designed. 
aditionally, pavements have been designed on an 
“ical basis; the experience gained from previous, 
ir designs and the relations evolved from road tests 
used. On a day-to-day basis, these empirical design 
Dds are generally successful, but they are difficult 
possible to apply when factors that are unknown to 
Ssigner are involved or that have not been encoun- 
previously. 
=chanistic design methods, in which a pavement is 
red specifically for the individual pavement project, 
Seen used to a limited extent in the past. However, 
ional research is needed to determine the best use of 
“ial characterization and to better define some of 
ata to be considered. 
scordingly, NCHRP has entered into a $250,000 
rear contract with Materials Research and Develop- 
to develop, modularize, and verify flexible pave- 
structural subsystems by using mechanistic tech- 
‘§ to analyze specific distress modes in pavement 
tures for various environmental, traffic, and con- 
tion conditions. These design subsystems must be 
ale of being used by state highway departments at 
nable costs and with generally variable computer 
ties and laboratory test equipment. 
ne mechanistic approach combines structural design 
amage prediction into one model. In the mecha- 
models, the output functions are related to the 
and strain fields within the systems so that the 
etry of the structure is not an explicit variable. 


Stresses, strains, and their derivations are called the pri- 
mary response of the structure. 

The researchers will develop new or modified meth- 
odology, including appropriate computer programs, 
needed to integrate the various available analysis tech- 
niques into workable structural subsystems; develop, 
where needed, simplified test procedures for appropriate 
material characterization for incorporation into the 
structural subsystems; incorporate into the structural 
subsystems concepts that account for observed variations 
in material properties, traffic, and environmental factors; 
and verify the ability of the structural subsystems to 
evaluate specific structural designs, such as those pro- 
duced by other procedures, including comparing the 
evaluations by using various subsystems components. 

The research project is expected to be completed by 
the end of April 1976. 


Texas A&M to Build and Crash-Test 
Experimental Traffic Barriers 


Three years ago NCHRP initiated a study to develop an 
economical, standardized, longitudinal traffic barrier sys- 
tem that not only would present a reasonably consistent 
appearance to motorists as they move along the highway 
but also would provide a consistent degree of protection, 
whether used as a guardrail, median barrier, or bridge rail. 
This developmental study conducted by Walter W. White 
has been completed, and findings are published in the 
NCHRP Summary of Progress through 1972. Working 
drawings suitable for fabrication and installation of a 
prototype were prepared for a recommended barrier sys- 
tem. 

A new project will now be carried out at Texas A&M 
University to test and evaluate the prototype barrier de- 
veloped in the previous study. This barrier will be sub- 
jected to full-scale impact tests in which remotely con- 
trolled passenger cars are used. 
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The barrier is intended to prevent penetration bya 
standard-sized U.S. automobile impacting at freeway 
speed and 25 degrees, to redirect errant vehicles relatively 
parallel to traffic flow, to provide a range of controlled 
dynamic deflections by varying design parameters, to 
retain longitudinal continuity after a collision, to permit 
adequate visibility, to be quickly and easily repaired, to 
perform satisfactorily in various foundation conditions, 
to limit decelerations at the center of gravity of the vehi- 
cle to acceptable levels, to minimize vehicle damage, and 
to have a reasonably low first cost and pleasing appear- 
ance. The crash testing is intended to determine whether 
these criteria are met. 

The Texas A&M research team will conduct 4 crash 
tests. These will include a 4,500-lb car traveling at 60 
mph impacting the system at 25 and 7 degrees and a car 
traveling at 60 mph impacting the transition between the 
approach railing and the bridge rail at 25 degrees. An ad- 
ditional test, to be determined later, is provided in the 
contract. 

Research, including the preparation of a report on the 
findings, is expected to take a year. 


INDUSTRY NEWS BRIEFS 


Impact Attenuators: 
Proper Maintenance Will Keep Them Crashworthy 


Wan Seegmiller 


The highway crash attenuator has developed from minis- 
cule experimental beginnings in 1966 to a full-fledged, 
widely accepted, operational hardware system in use at 
thousands of sites throughout the United States and 
Canada. As with any new product, there are certain 
maintenance procedures and practices that must be fol- 
lowed if the best results are to be obtained from these 
life-saving systems. 

The actual working time for the typical Hi-Dro Cush- 
ion crash attenuator is extremely short. For instance, if 
you should happen to crash into one at, say, 60 mph, the 
system would only work for perhaps a third of a second. 
This third of a second may be the most important time 
in the lives of the passengers involved. This time and the 
working of the attenuator during this time mean the dif- 
ference between life and death. 

No wonder maintenance becomes important! The 
successful operation of the system during those few criti- 
cal milliseconds depends on proper installation and main- 
tenance. Some of the systems have been in place for 
periods of years, and various critical points regarding 
their maintenance have been learned. 

There are 5 systems in general use: Hi-Dro Cushion 
cell sandwich (high-speed), Hi-Dro Cushion cell cluster 


(speeds under 45 mph), Hi-Dri Cushion, sand barrier (i 
ertial system), and steel drums. 
The Hi-Dro Cushion systems, both sandwich and cel 
cluster, are the most widely used with some 1,500 loca: 
tions in existence. The inertial sand barrier and steel 
drums follow in that order. The Hi-Dri system is new 
than the others and not as widely used, but it has now 
been accepted by the Federal Highway Administration 
an operational hardware item and is rapidly gaining ac- 
ceptance. 
Each of the different attenuators has its own prograf 
of required maintenance. The routine maintenance of © 
the systems if they are not used varies, but the mainte- 
nance of the systems if they are used varies dramaticall 
Hi-Dro Cushion and Hi-Dri Cushion units do have ~ 
some residual energy absorption capability after being ! 
impacted head-on. It is, nevertheless, extremely impor 
tant to get them repositioned and ‘‘recocked”’ for the — 
next possible impact. This family of systems is for the 
most part reusable, the major parts being usable ove? ar 
over again. | 
Sand barriers and steel drums must be replaced if tht 
are impacted. This means an inevitable period of time 
during which protection for the motorist is reduced. O 
viously, maintenance crews should get to work right att 
an impact. Of course, this means they must be prepare 
in advance with replacement parts and equipment. For 
steel drums, a complete assembled unit should be availat 
for replacement after impact, and maintenance crews _ 
should know where the necessary equipment is to lift t 


old crushed unit out and to put the new unit in. For in- 
ertial sand containers, replacement modules must be on 
hand. Leaving a location unprotected while waiting for 
delivery could be tragic. 

Complete instructions for replacing and repairing im- 
pact attenuators are available from the various manufac- 
turers. The following are some routine maintenance tips 
for the various types of crash cushions even if there are 
no impacts. 


1 Typical Hi-Dro Cushion installation. Nar- 
row traffic lane and barriers may make access 
difficult for maintenance vehicles servicing 
the attenuator. Maintenance manual spells 
out procedure for controlling traffic while 
servicing takes place. 

2 This is one location where you can beat 
the odds in Las Vegas! Attenuator is sit- 
uated on the Downtown Expressway in the 
Nevada city. 

3 Maintenance diagram from manual re- 
veals the complicated construction of the 
Hi-Dro Cushion attenuator. 
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For the Hi-Dro Cushion cell sandwich: 


1. Maintenance personnel who work in the area 
should be familiar with the location and the maintenance 
procedures of the systems and visually check them when- 
ever they pass the location. 

2. A definite scheduled routine should be established. 
This may vary with the type of system and the location 
but should not, in any case, exceed 30 days. For Hi-Dro 
and Hi-Dri systems, these routine inspections will consist 
of merely looking at the unit, checking for cable tension, 
and inspecting a representative number of cartridges to 
see that they are full and ready to operate. 

3. Cleaning and refurbishing special markings or re- 
flectors should be done in conjunction with sign mainte- 
nance in the area. 

4. Units should be checked for leaks, which could 
cause icing and contribute to skidding if they are not cor- 
rected. 


For the sand inertial systems: 


1. Maintenance personnel should be familiar with the 
locations and maintenance requirements and routinely 
inspect the systems. 

2. Special attention should be given to inertial sys- 
tems used on structures because of vibrations set in mo- 
tion by automobiles and trucks. These problems gener- 
ally show up quite clearly if maintenance personnel know 
what to look for. Outside module casings may begin to 
“ride up’’ on the sand modules, especially on those units 
placed in the front of the system. Where they are used to 
elevate the sand, Styrofoam blocks will begin to appear 
at the bottom of the modules. These signs indicate com- 
ing trouble and should be corrected immediately. Split 
seams in the modules and sand sifting onto the road at 
the bottoms of the modules are also signs of vibration 
damage and material failures and should be given imme- 
diate attention. These points are extremely important 
because the design requires that the sand be in an ele- 
vated position. If the sand is sifted down to the roadway, 
an impacting car will be merely elevated into the air in- 
stead of efficiently elevated. 


For the steel drum systems: 


1. As with other systems, maintenance personnel 
should be familiar with the system and the location. 

2. Checking of cable tension should be done on a 
periodic, routine basis. 

3. Close visual inspection to monitor corrosion prob- 
lems should be made at 60-day intervals. During this in- 
spection, debris should be removed from beneath the 
system and from inside the steel drum cluster. 


Maintenance engineers should gather information for 
detailed maintenance of the systems in use in their areas 
from the manufacturers. A free maintenance manual is 
available from Energy Absorption Systems, Inc., One 
IBM Plaza, Chicago, Illinois 60611. 


INFORMATION SERVICE NEWS BRIE! 
TRIS Committee Starts New Phase 


In 1972 and 1973 under the chairmanship of William, 
Harris, Jr., the work of the Committee on Transport 
Research Information Systems resulted in an Action P 
for a National Network of Transportation Research Ir 
mation Services (TRISNET), a report to the Office of 
Assistant Secretary for Systems Development and Tec 
nology, U.S. Department of Transportation. 

In follow-up of the recommendations of that repor 
1974 TRIS committee has been formed with George 
Krambles, General Operations Manager of the Chicago 
Transit Authority, as chairman. The committee will ha 
responsibility for policy, plans, and coordination of th 
evolving network. 

Key elements of TRISNET include 2 services that 4 
operated by the Transportation Research Board: The 
Highway Research Information Service (HRIS) and th 
Railroad Research Information Service (RRIS). A thi 
modal service, the Maritime Research Information Ser 
vice (MRIS), is operated jointly by the TRB and the 
NRC Maritime Transportation Research Board. 

The committee has given high priority to the needs 
and wants of users of transportation research informa 
tion. On June 13-14, 1974, the Board will conduct a 
user conference to learn firsthand how user needs are 
ing met by existing information services and what stef 
might be taken to improve the match between inform 
tion services and the needs of the transportation resee 
community. On behalf of the Urban Mass Transporte 
tion Administration, the conference will include speci 
discussions on transit research information. 


Aslib Holds First International Conference 
on Transportation and Information 


On April 22-24, 1974, the Transport and Planning Gro 
of the British Association of Special Libraries (Aslib) 
held an international conference on transportation inf 
mation services at Southampton, England. 

The conference included presentations on the presé 
status of transportation libraries and information servi 
in the United Kingdom, Ireland, Scandinavia, Canada, 
and the United States. Papers were also given on inte 
tional information networks, railway information, air 
transport information, and information service direc 
tories. 

Interspersed with the papers on information servi 
were papers on transportation subjects, including Eure 
pean transportation problems, Alaska pipeline transpe 
electric cars, air pollution control, and the channel tun 
nel. 

The Transportation Research Board was represente 
by Paul Irick who spoke on the U.S. TRISNET devel 


and on directories to transportation information 
es. 


IDALISM: AN AUSTRALIAN SOLUTION 


| 

V. N. Carey, Jr. 

tive Director 

sportation Research Board 


Bill, 

ir library circulated No. 53, Winter 1973, copy of 
Highway Research News just after | had returned 
the New South Wales Local Government Engi- 

” Conference. One of the topics discussed at that 
=rence was closely associated with the feature arti- 
a that issue which set out the cost to Florida of 
Sing vandalized road signs. 

Ve only positive and useful comment at the Con- 
ce on this subject came from a country Shire En- 
r. He had placed below signs, and a little to one 
If the post, a two-way facing target of fairly small 
ster and reported that untii these were shot to 

S$ no bullet holes appeared on his signs. Perhaps 
-lorida Department of Transportation might like to 
y about this, but in any case | will leave it to you. 


Sincerely, 


D. F. Glynn, Director 
Australian Road Research Board 
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Developing More Effective 
Traffic Operations 
Challenges Port Authority's 
Robert S. Foote 


“One of the most exciting and rewarding opportunities 
for engineers trying to improve daily life for people here 
and in other industrialized countries is to apply recent 
advances in electronic technology. With current cost in- 
flation, energy scarcity, and concern for improving our 
environment, the need for efficiency in transportation is 
paramount. 

“Translating the power and flexibility of advanced 
technology into meaningful improvements for highway 
transportation requires a broad approach. A realistic as- 
sessment of the performance of new devices under field 
conditions is essential, and concern for reliability and 
maintainability is part of the problem. Possibly most im- 
portant is to incorporate such new devices in comprehen- 
sive systems so that their potential benefits will be re- 
alized fully. Some entrepreneurship and an appreciation 
of the interests and responsibilities of many other people, 
agencies, and businesses are also needed.” 

Robert S. Foote, manager of the Research Division 
for the Tunnels and Bridges Department of the Port Au- 
thority of New York and New Jersey, is in a position to 
bring this broad approach to bear. He leads a staff that 
includes both system researchers and equipment develop- 
ment engineers. They can develop a new system all the 
way from idea to reality. Traffic systems account for 
about half their work; toll systems and ventilation sys- 
tems also receive emphasis. 

The basic task of their department is to serve the 
cross-river interstate highway transportation needs of 
people in the New York-New Jersey metropolitan region, 
while generating net revenues to support other programs 
that people in the 2 states look to the Port Authority to 
perform. ‘Traffic growth and inflation create a compel- 
ling need for efficiency,’’ Foote says. ‘’The result has 
been a degree of attention to operating costs and traffic 


benefits that is probably not yet usual in tax-supportec 
transportation agencies. Our challenge is to use new 
technology to develop systems that give equal or bette 
transportation service at lower overall operating cost. 
Fortunately, with new technology, there are opportu 
ties opening all the time.” 

Foote joined the Port Authority in 1949 as a traine 
after graduating with a master’s degree from Yale, whe 
he majored in city planning. His undergraduate degree 
1946 was from Dartmouth, where he majored in civil € 
gineering. 

At the Port Authority, after a few years in broad 
transportation planning work (interspersed with a 2-yé 
hitch in the Military Sea Transportation Service as a 


R lieutenant), he joined the Tunnels and Bridges 
rtment in 1954, After helping develop operational 
for 3-tube operation at the Lincoln Tunnel, he be- 
esearch and development work on other operating 
ms. In the late 1950s and early 1960s he was in- 
d in research on traffic flow theory and in develop- 
of a new system of tunnel policing. 
ris work led to formation of the Research Division 
najor element of the Tunnels and Bridges Depart- 
in 1962 with Foote as manager. A major assign- 
of the new Research Division was to develop all the 
and equipment needed for the new system. Ways 
tect tunnel traffic incidents automatically, to trans- 
Dolice at speeds higher than 30 mph along the 22- 
Wide catwalks, and to control the flow of traffic en- 
jy the tunnel automatically so that throughput would 
Sreased were especially challenging. After the dem- 
ated success of a prototype throughout the Lincoln 
el South Tube in 1965, the new system was installed 
2 remaining 4 tubes of the Lincoln and Holland Tun- 
n the late 1960s. 
- the end of 1967, Foot was awarded the Howard S. 
an Fellowship by the Port Authority, providing him 
r-long sabbatical to study advances in road transpor- 
1. His project considered possible developments in 
traffic control technology, innovations in road trans- 
tion technology, and trends in urban structure and 
n. After extensive research and travel in the United 
s, Foote journeyed around the world pursuing this 
1 study in Europe, India, the Far East, Australia, and 
Zealand. Returning to New York early in 1969, 
2 completed a book-length report, Mobility For New 
ers, in which he discussed and proposed potential 
opments in the New York region traffic control and 
Dortation technology. 
ssuming his responsibilities with the Research Divi- 
n 1969, Foote led the completion of computer- 
traffic surveillance and control systems at the tun- 
Then in 1971 he became, in addition, the project 
sor for 2 programs to improve bus passenger trans- 
tion through the I-495 and Lincoln Tunnel corridor 
-t of the federally funded Urban Corridor Dem- 
ation Program. One program field tested new tech- 
y for automatic vehicle identification, and the other 
led an intensive surveillance system on |-495. 
recognition of his accomplishments, Foote was 
ed the Distinguished Service Medal by the Commis- 
~s of the Port Authority in 1974. 
roughout his career, Foote has been active profes- 
ly. His first paper was given before the Highway 
irch Board in 1958. He serves as chairman of TRB’s 
nittee on Freeway Operations. He served on the 
that developed the present Highway Capacity Man- 
id authored a chapter in Special Report 79, An In- 
ction to Traffic Flow Theory. He also has been ac- 
vith NCHRP on an FHWA-HRB Advisory Panel. 
addition, Foote has been active with the American 
ty of Civil Engineers, the Institute of Traffic Engi- 
and the Operations Research Society of America; 


he has also been heavily involved in programs of the In- 
ternational Bridge, Tunnel and Turnpike Association. He 
was the founding chairman of the Association’s Research 
Committee in 1962 and now serves as chairman of the 
Association's Task Force on Automatic Vehicle Identi- 
fication. 

“Implementing a broadly based AV | system illustrates 
the challenges we face in applying new technology. This 
is a comsumer-oriented system, and its acceptance will 
depend on the voluntary choice of users. That will take 
time. But during the long run, this and many other forms 
of new electronic technology providing more effective 
use of highway and other transportation systems will un- 
doubtedly come into widespread use. Participating in 
this development progress is surely one of the most in- 
teresting assignments an engineer can have.”’ 


Indirect Values of Research 
Influence Society 

as a Whole, Says Purdue’s 
W. H. Goetz 


“Research has many values. Those associated directly 
with research results are obvious. Likewise, the value to 
the training of the individual, whether a staff member of 
a highway or some other organization or a student pur- 
suing the requirements for an advanced degree, is recog- 
nized by most. Often overlooked are other indirect val- 
ues that have a deep and permeating influence on the 
development of our society. Those of us in the academic 
world who have had the privilege of being closely in- 
volved for a period of time with activities of the Highway 
(now Transportation) Research Board can attest to the 
value of such association and, therefore, research to the 
educational process.” 

Purdue University’s professor William H. Goetz speaks 
from experience. An associate member of TRB, he is 
chairman of the Board’s Committee on General Asphalt 
Problems and serves on several other TRB committees. 
He is a past chairman of the Board's Bituminous Division. 

A native of Ann Arbor, Michigan, he received his 
bachelor of science degree in chemical engineering from 
the University of Michigan in 1936 and his master of 
science degree from Purdue 6 years later. 

After graduation from the University of Michigan, he 
was employed by the Michigan Department of State 
Highways until 1938, when he joined the staff of the 
Joint Highway Research Project at Purdue’s School of 
Civil Engineering. In the intervening 35 years he has 
risen to the posts of research engineer in the Engineering 
Experiment Station and professor of highway engineer- 
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ing in the School of Civil Engineering. He has also served 
as assistant head of the school since 1968 and as director 
of the Highway Extension and Research Project for Indi- 
ana counties since 1970. He teaches graduate courses In 
bituminous materials and bituminous mixture design and 
has been in charge of research and graduate programs in 
these subjects since 1943. 

Goetz was president of the Association of Asphalt 
Pavement Technologists in 1958-59 and has also served 
on the board of directors of the American Society for 
Testing and Materials. He is a current member of 3 
ASTM committees and chairs the Subcommittee on the 
Effect of Water on Bituminous-Coated Aggregates. A 
registered professional engineer in the state of Indiana, 
he is also a member of three honorary organizations: 
Society of Sigma Xi, Phi Lambda Upsilon, and Chi 
Epsilon. 

He is the author or coauthor of more than 50 techni- 
cal papers and is an associate editor of the Highway Engi- 
neering Handbook published in 1960 by McGraw-Hill. 

His outstanding contributions in his field have been 
recognized by the Roy W. Crum Distinguished Service 
Award given to him by HRB in 1961 and the Richard L. 
Templin Award given by ASTM in 1961. He received the 
best paper award at AAPTs 1956 meeting and has been 
runner-up for this award on 2 other occasions. He was 
awarded the Outstanding Civilian Service Medal by the 
Department of the Army in 1973 in recognition of his 
service on the Board of Consultants of the Flexible Pave- 
ments Branch, U.S. Army Corps of Engineers. 

Says Goetz, ‘Good teachers not only must know their 
subjects well and be able to provide a stimulating atmos- 
phere to enhance the learning process but also must be 
able to relate to today’s problems and to protect future 
needs. This requires the stimulation of professional as- 
sociation and the opportunity not only to conduct re- 
search but to be able to discuss the meaning and value of 
research results with one’s peers. The forum provided by 
TRB’s broad activities and the particular blend of inter- 
ests represented by its membership make it an especially 
well-suited professional activity for this purpose. Now 
that the scope of its activities has been broadened, the 
Board should provide an even more valuable forum in 
this world of rapidly changing technology, particularly 
as associated with social values. 

“University and college administrators are keenly 
aware of the need for research and professional involve- 
ment on the part of their staffs. They encourage and 
support staff involvement in Board activity, for the most 
part, and do this in the face of opposition from a short- 
sighted portion of the public who believe that the faculty 
is too involved with research and professional interests at 
the expense of the teaching effort. On the other hand, it 
is not at all clear that highway and transportation admin- 
istrators recognize this value to the educational process 
of the research they sponsor. However, such value is not 
to be ignored, for in the long term it may be even more 
important than the direct research results or the develop- 
ment of the individual researcher. After all, during the 


long term, isn’t the orderly progression of the progra 
for which they are responsible dependent to a large d 
gree on the availability of well-educated personnel? 
aren't such persons products of faculties made up not 
only of good teachers but of teachers whose offerings 
broadened and made more relevant and more current 
research activity that also helps to maintain a stimulat 
posture? a 

“Highway administrators should be aware of such 
ues and give them their proper weight in making deci- 
sions on the expenditure of research dollars.’”’ 


DRINKING DRIVER: 


hop seeks solutions 


jego’s third annual Summer School of Alcohol 
2s, to be held August 26-30, 1974, will concentrate 
2 recognition, identification, and life-style modifica- 
# problem-drinking drivers. Proceeding on the 
se that drinking-driver enforcement efforts provide 
and effective case-finding media, a core of funda- 
Is will introduce students to more detailed work- 
in 3 disciplinary areas: law enforcement and the 
al system, social rehabilitation and correction, and 
safety education. 
ormation from Selective Traffic Enforcement Pro- 
. Alcohol Safety Action Programs, and both public 
durt school DW! programs will be presented. Em- 
will be placed on both successful and unsuccessful 
ims and effective means of developing community 
rt and acceptance. The program will describe and 
Istrate practical solutions to the problem, includ- 
sic preparation of DWI school instructors. Enroll- 
Will be limited and early commitments are sug- 
, for the sessions in 1972 and 1973 were filled to 
ty. Housing will be available on campus. The fee 
_and 2 units of sociology credit are available. For 
ure, write to Karen Lockwood, Director of Alco- 
idies, University of California Extension at San 
Post Office Box 109, La Jolla, California 92037. 


Neek Summer Program at M.1.T.: 
LYSIS AND DESIGN OF 
NSPORTATION SYSTEMS 


ecial summer program, to be held at Massachusetts 
ite of Technology August 5-9 and 12-16, 1974, will 
t the basic concepts and techniques of transporta- 


tion systems analysis and engineering. Problems of pol- 
icy, planning, design, and operations will be treated in an 
integrated manner. The perspective will be multimodal, 
and problems in all modes of transportation and inter- 
modal systems will be treated. 

Basic concepts and techniques will be covered in the 
first week. In the second week, case studies will illustrate 
the application of these concepts and techniques to spe- 
cific problem areas. Each of the 2 weeks may be taken 
separately, or they may be taken as a 2-week sequence. 

The staff will include M. L. Manheim, W. M. Pecknold, 
P. O. Roberts, E. G. Frankel, R. W. Simpson, and others. 
For further information, write to Director of the Sum- 
mer Session, Room E19-356, M.1.T., Cambridge, Mas- 
sachusetts 02139. 


TRB MANPOWER MANAGEMENT 
WORKSHOP TO BE HELD ON 
CAPE COD, JULY 24-26 


A 3-day Conference on Planning for Employee Reduc- 
tions and Increases will be held July 24-26, 1974, at 
Houston House, the conference facility of the National 
Academy of Sciences, Woods Hole, Cape Cod, Massa- 
chusetts. 

Changes in funding for highway and other transporta- 
tion programs and the shifting of fund allocations among 
transportation programs and activities are causing major 
changes in the manpower requirements of state and local 
transportation agencies. The purpose of this conference 
is to consider the various problems in planning for em- 
ployee change. 

Problems and approaches to the reduction of em- 
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ployees will be examined during the first half of the con- 
ference by using case studies from state departments of 
transportation and highways. These case studies will 
then be compared with current management philosophy 
and industrial approaches to manpower reduction. 

The second part of the conference will consider plan- 
ning for manpower increases. State and local transporta- 
tion administrators will discuss indicators of need, how 


to prepare for manpower increases, and how to anticipate 


the impacts of manpower increases. 

The sessions will be informal so as to permit the maxi- 
mum participation of all conferees. The registration fee 
for the conference is $25.00. 

Further information may be obtained from Kenneth 
E. Cook, Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


San Francisco Meeting Set 


TRANSPORTATION RESEARCH FORUM 
CONVENES IN OCTOBER 


The Fifteenth Annual Meeting of the Transportation Re- 
search Forum will be held October 10-12, 1974, at the 
Fairmont Hotel, San Francisco. Topics will include na- 
tional transportation policy, restructuring the northeast- 
midwest railroad system, new techniques in urban trans- 
portation planning, carrier regulation and pricing, air 


transport operations planning, and urban public transport 


operations and management. Some sessions will be of 
the usual formal-paper type; others will be panel discus- 
sions or debates. 

Further information may be had from Edward K. 


Morlok, Department of Civil and Urban Engineering, D-3, 


University of Pennsylvania, Philadelphia, Pennsylvania 
19174. 


TRANSPORT-EXPO WILL EXHIBIT 
UP-TO-DATE EQUIPMENT FOR 
SURFACE TRANSPORTATION 


TRANSPORT-EXPO, first held last year in Paris, is de- 
signed as a forum by which builders and users of surface 
transportation facilities for both passengers and goods 
can exchange information about techniques, equipment, 
and experiences. 

Planned on a 2-year schedule, TRANSPORT-EXPO 
will be held April 15-20, 1975, in the exhibit area of 
Paris-Le Bourget Airport. On display will be the latest 
equipment and hardware that is in service, under test, or 
at the design stage. 

Since 1975 will be the 150th anniversary of the 


world’s first passenger train, which ran between Stock 
and Darlington in England, particular attention will be 
given at TRANSPORT-EXPO 1975 to guided forms of 
transport, rolling stock, and track equipment. Also in 
cluded will be road transport (other than the conven- 
tional private car); transport by sea and inland watery 
transport by pipeline; and other surface transport faci 
ties such as amphibious, mixed type, systems for soft 
ground, and systems without infrastructure. 

Within these 5 sections, leading constructors will b 
able to display their products in accordance with the 
needs of technological innovation, modern operating 
methods, environmental considerations, and improved 
spatial planning. 

Further information may be obtained from 
TRANSPORT-EXPO, 8, Rue de la Michodiere, 75002 
Paris, France. 


EFFECTS OF ENERGY CONSTRAINTS 
ON TRANSPORTATION SYSTEM 


A short course on energy constraints on the transport 
tion system will be held at Union College, Schenectad 
New York, August 5-9, 1974. This course will benef 
engineers, scientists, researchers, government officials, 
educators, and transportation planners involved in the 
energy crisis. The most outstanding experts in the tré 
portation field will discuss the current state of the art, 
strategies, and impact of the energy crunch on present 
and future transportation systems. 

Topics will cover person and goods travel, both pre 
ent and future; effects of various federal, state, and Io 
regulations on fuel conservation plans; strategies for fi 
duced travel; effects of city structure on travel requi 
ments; innovative technological modes of transportatt 
and impact on future energy requirements, both sho 
range and long-range. 

Principal lecturers will be W. G. Dupree, U.S. Depa 
ment of the Interior; W. E. Fraize, Mitre Corporatio 
Alexander French, Federal Highway Administration; 
Bruce Hannon, University of Illinois; T. J. Healy, Unie 
versity of Santa Clara; Eric Hirst, Oak Ridge National 
Laboratory; J. Lieb, Mitre Corporation; Paul Robegts, 
Massachusetts Institute of Technology; Jerry Schneidé 
University of Washington; Bart Holaday, Federal Ener 
Administration; R. D. Thornton, Massachusetts Institi 
of Technology; G. J. Shuttlesworth, Chase Manhattan 
Bank; J. E. Anderson, University of Minnesota; A. J. 
Bennett, General Electric Company; and James A. Wé 
Federal Policy Office. 

For a detailed brochure, write or phone Director, ~ 
Technical Institute Program, Wells House, 1 Union ~ 
Avenue, Union College, Schenectady, New York 1230 
telephone 518-370-6288. 


<ETING URBAN RENAISSANCE 


e of international conference 


*ting Urban Renaissance’’ will be the theme of the 

1ternational Conference on Urban Transportation, 

ed for Pittsburgh, September 8-10, 1974. The 

¢nce, which will bring together urban planners and 

s from all over the world, is sponsored by the U.S, 

ment of Transportation, the Pittsburgh Urban 
Council, and the Transportation Research Insti- 
Carnegie-Mellon University. 

r cities can be saved and can be made the most 

ul places to live and work,” said Willard F. Rock- 

+, general chairman of the conference. ‘‘We plan 

snt many successful applications of urban renais- 

aking place all over the world today.” 

resentatives from Germany, England, Korea, 

. Japan, Sweden, Brazil, Canada, Russia, and the 
States have been invited to participate in the 

‘ber conference. 

ny countries have expressed interest in our meet- 

; year,’ reports George W. Jernstedt, program 

an, ‘‘and the representatives who will be attend- 
meetings are intrigued with our plans to fully 

: upgrading our urban areas with today’s meth- 


last conference, held in Pittsburgh in 1971, at- 
1,000 attendees and 100 press representatives 

| over the world. 
: President Gerald Ford has expressed interest in 
ng and addressing the conference, as has Claude 
agar, secretary of the U.S. Department of Trans- 
on. 


TRONIC COMPUTATION 
ERENCE SET FOR 
IST 7-9 AT GEORGIA TECH 


<th National Conference on Electronic Computa- 
ll be held at the Georgia Institute of Technology, 
, August 7-9, 1974. 

conference is being sponsored by the ASCE 

tttee on Electronic Computation (Structural Divi- 
id the ASCE Technical Council on Computer 

25 in cooperation with the Georgia Section of 
and the School of Civil Engineering, Georgia In- 
af Technology. 

Committee on Electronic Computation will 


sponsor sessions on information-handling techniques, 
design applications, analysis techniques, and structural 
optimization. 

The Technical Council on Computer Practices will 
sponsor 2 panel discussions on civil engineering 
computer-related user groups and on national engineer- 
ing software centers and 2 sessions on management, de- 
sign, and professional practice and on program develop- 
ment, evaluation, and technology transfer. 

Preprints of all papers of the conference will be 
available to the conference registrants. The registration 
fee, including preprints, is $40.00 for the preregistration 
and $45.00 for registration at the conference. 

For further information, contact the ASCE Sixth 
National Conference on Electronic Computation, care 
of School of Civil Engineering, Georgia Institute of 
Technology, Atlanta, Georgia 30332. 


PAPERS INVITED ON CASE STUDIES 
OF THE PERFORMANCE OF CONCRETE 


Transportation Research Board Committee on Perfor- 
mance of Concrete—Physical Aspects and Committee on 
Performance of Concrete—Chemical Aspects are calling 
for papers that deal with case studies of abnormal or un- 
satisfactory concrete performance related directly to the 
physical and chemical properties of the concrete. In- 
cluded in the areas of interest are problems associated 
with plastic concrete; interactions between hardened 
concrete and its immediate environment; uses of admix- 
tures; new applications of concrete; and concrete dura- 
bility related to the manufacture, processing, and storage 
of components used in the concrete. Problems reported 
should be of general interest; those that are solely of a 
structural nature and those already well documented in 
the literature should be avoided. Cases for which correc- 
tive measures and problem diagnoses have been made are 
especially desirable. The intent is to publish all accepta- 
ble papers in a single volume of concrete case studies and 
to consider those submitted by August 10, 1974, and 
August 10, 1975, for formal presentation at the 1975 
and 1976 Annual Meetings respectively. 

Offers of case studies should be made to either one of 
the following: David Stark, Research Petrographer, Port- 
land Cement Association, 5420 Old Orchard Road, 
Skokie, Illinois 60076; or Fred Allen, Engineering Direc- 
tor, National Crushed Stone Association, 1415 Elliot 
Place, N.W., Washington, D.C. 20007. 
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Air Pollution: 
A Definitive Manual 


Air Pollution. Henry C. Perkins. McGraw-Hill. 408 pp., 
$15.00. McGraw-Hill Book Company, 1221 Avenue of 
the Americas, New York, N.Y. 10020. 


Many books and articles have been written on air pollu- 
tion during the years since the words ‘‘ecology’’ and 
“environment’’ became common to our vocabulary. The 
latest contribution to this bibliography, written by Henry 
C. Perkins of the Aerospace and Mechanical Engineering 
Department, University of Arizona, adds a great deal of 
valuable information on the subject and can be regarded 
as a good all-around treatise on air pollution. 

Although it is intended as an introductory technical 
work for students who have some background in chemis- 
try, thermodynamics, and fluid mechanics, it is of inter- 
est to the layman also. The descriptions of the ‘’killer 
smogs”’ in Belgium’s Meuse Valley, Donora, Pennsylvania, 
London, and New York are especially interesting, and 
the chapter on the effects of air pollution on the human 
body is also worth the attention of the layman. 

Perkins Outlines the general history of the air pollution 
problem and spells out the global effects. He catalogs the 
various pollution sources and devotes a chapter each to 


the automobile and to the peculiar problems of Los 
Angeles. The author lists chemical, gaseous, and pa 
late pollutants and discusses methods of reducing or 
eliminating them. 

The author quotes figures to show that air polluti¢ 
damage to property amounts to more than $11 billial 
per year in the United States alone and that the eco- 
nomic costs of air pollution on human health add up: 
more than $6 billion per year. 


Highway and Urban Mass Transportation: 
A Joint Publication From FHWA and UMTA 


An attractively produced and well-written magazine, | 
Highway and Urban Mass Transportation, is a joint vé 
ture of the Federal Highway Administration and the 
Urban Mass Transportation Administration. Designe 
describe the programs of these 2 Department of Trani 
portation agencies, along with related operations, the 
magazine is currently published on a twice-yearly sch 
ule. 

Contents of the fall-winter 1973 issue include arti 
on land use, commuter bus clubs; research and devela 
ment programs in rail transit, highway transportation 
the energy crisis, protection of the historic environmé 
highways and transportation in Japan, and communi 
involvement in highway planning and design. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 


propriate research findings. The Board's 


program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
|ts advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


